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On April 24& 25, 2012, the U.S. Environmental Protection Agency (EPA) Region 2, and 

an EPA contractor, PG Environmental, LLC (hereinafter, collectively, the EPA Audit 

Team) conducted an audit of the Municipal Separate Storm Sewer System (MS4) 

Program of Broome Community College, New York (hereinafter, College). The College 

submitted a Notice of Intent (NOI), on March 4, 2003 for coverage under the State 

Pollutant Discharge Elimination System (SPDES) General Permit for Stormwater 

Discharges from Municipal Separate Storm Sewer Systems, SPDES Permit No. GP-02-

02. The College subsequently received coverage from New York State Department of 

Environmental Conservation (NYSDEC) under the SPDES General Permit (GP-02-02) 

(NYR20A387), which became effective January 8, 2003 and expired on January 8, 2008. 

Permit coverage remained in full force and effect and was automatically carried over 

upon the reissuance of SPDES General Permit (GP-08-002), which became effective on 

May 1, 2008 and expired on April 30, 2010. Upon expiration of GP-08-002, permit 

coverage was automatically carried over to the current permit and discharges from the ' ( ) ) * + * , - . / 0 1 2 *
currently regulated under NYSDEC SPDES General Permit for 

Stormwater Discharges from Municipal Separate Storm Sewer Systems, Permit No. GP-

0-10-002 (SPDES ID No. NYR20A302; hereinafter, the Permit), which became effective 

on May 1, 2010 and expires on April 30, 2015. A copy of the Permit is included as 

Appendix A.  

 

Part IV.A of the Permit requires the College 
3 ( 4 5 * 6 * ) ( 7 8 9 : 7 ) * : * ; 3 8 1 ; 5 * ; < ( 2 = * 1

SWMP [stormwater management program] designed to reduce the discharge of pollutants 

from small MS4s to the maximum extent practicable > ? According to the College Chief of 

Public Safety, in 2006& 2007 a self-audit of State University of New York (SUNY) 

schools covering all environmental programs was conducted by the consultant Woodard 

and Curran. The College was one of the participants in the self-audit. One of the 

outcomes of the self-audit was the development of a SWMP by the same consultant, 

Woodard and Curran. A copy of this SWMP, dated January 2008, is included as 

Appendix B. 

 

According to the Broome Community College website (www.sunybroome.edu), the total 

enrollment of the College is about 6,734 students (4,432 full-time students and 2,302 

part-time students). The College also has a total of about 421 teaching staff (147 full-time 

and 274 part-time) and 317 support staff/administration (238 full-time and 79 part-time). 

The College is located in the Greater Binghamton area, about 3 miles north of the city of 

Binghamton and 70 miles southeast of Syracuse. The College offers numerous associate 

degrees in arts, science, and applied science. The campus consists of about 15 buildings, 

as well as several athletic fields. There is no student housing on campus.         

 

The Permit authorizes the College to discharge stormwater runoff and certain non-

stormwater discharges from the College
, - - : 1 ) ) . / 0 3 ( @ 1 3 * 2 - ( < 3 A *

United States. 

Based on discussions with College staff, the Chenango River and Cutler Pond are the 

primary receiving waters within the College. 
B ; 1 5 5 9 3 9 ( ; 8 3 A * ' ( ) ) * + * , - . / 0 5 9 - = A 1 2 + * -

directly to the NYSDOT MS4.  
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The audit focused on four of the Minimum Control Measures (MCMs) described in Part 

VIII of the Permit as follows: 

· MCM 3  Illicit Discharge Detection and Elimination (IDDE) 

· MCM 4  Construction Site Stormwater Runoff Control  

· MCM 5 Post-Construction Stormwater Management 

· MCM 6  Pollution Prevention/Good Housekeeping for Municipal Operations.  

 

The purpose of the audit was to obtain information that will assist EPA in assessing the 

College
, -

compliance with the requirements of the Permit and associated SWMP, as well 

as the implementation status of the current MS4 Program. The audit schedule is presented 

as Appendix C. 

 

The EPA Audit Team obtained information through a series of interviews with 

representatives from the College
, -

 Public Safety Office, along with a series of site visits, 

record reviews, and field verification activities.   

 

Intermittent rainfall was experienced during the audit field activities. Weather history 

reports
1
 indicate that about 0.02 inch of rain and a trace amount of snow fell on April 24, 

2012, and about 0.01 inch of rain fell on April 25, 2012. 

 

The primary representatives involved in the audit were the following:  

 

Broome Community College MS4 Program Compliance Audit: April 24C 25, 2012 

Broome Community College 
Representatives: 

D E F G H I E J J
or, Chief, Office of Public Safety 

John Ruck, Assistant Chief, Office of Public Safety 

Rick Armstrong, Director of Operations 

 
NYSDEC Representative: Julie Melancon, Environmental Program Specialist, Region 7 

EPA Representative: Christy Arvizu, EPA Region 2  

EPA Contractors: Bobby Jacobsen, PG Environmental, LLC 

Katie Bradshaw, PG Environmental, LLC 

 

                                                 
1
 K L M N O P O Q R Q O S T U R Q R V L S W Q X M Y Z O T [ X R W Q S T \ O L P S L Q ] ^ M R Q X M L _ Q R Q O S T O T ` S X T _ S T a O Q b c d e c V S f T U S T g O T M R Q

<www.wunderground.com>. 
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The EPA Audit Team conducted an evaluation of the College
, - . / 0 v 2 ( + 2 1 : 3 ( ( w 3 1 9 ;

information that will assist EPA in assessing the College
, -

 compliance with the 

requirements of the Permit.     

 

Prior to the audit, the EPA Audit Team formally requested that the College have specific 

documentation available for review at the time of the audit. The EPA Audit Team 

provided the College with a written list of requested records on March 23, 2012 

(hereinafter, EPA Records Request; see Appendix D, Exhibit 1). In response, the College 

made multiple documents containing information pertinent to the EPA Records Request 

available during the audit. The EPA Records Request is referenced, as applicable, 

throughout this audit report. 

 

During the audit, the EPA Audit Team obtained documentation and other supporting 

evidence regarding compliance with the Permit and the College
, - 9 : 7 ) * : * ; 3 1 3 9 ( ; ( <

its 

SWMP. Pertinent information obtained during the evaluation is presented in this audit 

report as audit observations. The presentation of audit observations in this report does not 

constitute a formal compliance determination or notice of violation, but rather identifies 

areas of potential non-compliance. All referenced documentation used as supporting 

evidence is provided in Appendix D, the Exhibit Log; photo documentation is provided in 

Appendix E, the Photograph Log.    

 

Table 1 provides a summary of the EPA Audit Team
, - ( 6 * 2 1 ) ) 1 x 5 9 3 ( w - * 2 6 1 3 9 ( ; - >

Descriptions and details regarding the audit observations, as well as supporting 

documentation, are provided in the applicable sections of the MS4 audit report. 
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Table 1.  Requirements of the y z { { | } | ~ � NPDES Permit (GP-0-10-002; SPDES ID 

No. NYR20A302) and Potential Non-compliance Identified by the EPA Audit Team 

Minimum Control Measures and  
Permit Requirements 

Potential Non-compliance 

SWMP and Measureable Goals 

 
Part IV.A of the Permit requires the College 
to develop and implement a SWMP, 
including a plan to document the 
developed, planned, and implemented 
elements of the SWMP. 
 
See Section 2.1.1 of the audit report for the 
specific permit references for each item of 
potential non-compliance.   
 

1. The College had not updated its SWMP since its development in 
January 2008. As a result, the College SWMP was not fully 
consistent with the requirements of the Permit (Section 2.1.1). 

 
See the referenced section of the audit report for further discussion of 
these issues.  

 

Illicit Discharge Detection and 
Elimination  

 
Part VIII.A.3.a of the Permit requires the 
College to � [d]evelop (for newly authorized 
MS4s), implement and enforce a program 
to detect and eliminate illicit discharges (as 
defined at 40 CFR 122.26(b)(2)) into the � � � � � � � � � �

 
 
See Sections 2.2.1 through 2.2.3 of the 
audit report for the specific permit 
references for each item of potential non-
compliance.   
 

1. The College had not identified surface waters which receive 
discharges from the MS4 and the preliminary boundaries of its 
storm sewersheds on its storm sewer system map (Section 
2.2.1). 

2. The College had not developed and adopted an enforceable 
mechanism to prohibit illicit discharges into its MS4 (Section 
2.2.2). 

3. The College had not developed procedures for identifying, 
locating, and eliminating illicit discharges and had not 
documented the occurrence of all outfall screening activities 
conducted by College staff  (Section 2.2.3). 

 
See the referenced sections of the audit report for further discussion 
of these issues.  

 

Construction Site Stormwater Runoff 
Control  

 
Part VIII.A.4 of the Permit requires the 
College to develop (for newly authorized 
MS4s), implement, and enforce a program 
to address stormwater runoff from 
construction sites that satisfies the 
requirements at Part VIII.A.4.a.i� x of the 
Permit. 
 

The College Director of Operations explained that no construction 
greater than one acre had taken place at the College since the 1990s 
and there were no active construction projects at the time of the audit.  
 
See the Section 2.3 of the audit report for further discussion of 
Construction Site Stormwater Runoff Control.  

 

Post-construction Stormwater 
Management 

 
Part VIII.A.5 of the Permit requires the 
College to develop, implement, and enforce 
a program to address post-construction 
stormwater management that satisfies the 
requirements at Part VIII.A.5.a� d of the 
Permit. 
 

The College Director of Operations explained that there were no post-
construction stormwater management features on campus at the time 
of the audit. 
 
See Section 2.4 of the audit report for further discussion of Post-
construction Stormwater Management.  

 

Pollution Prevention and Good 
Housekeeping for Municipal Operations  

 
Part VIII.A.6.a of the Permit requires the 

1. During site visits conducted as a component of the audit, the EPA 
Audit Team noted several deficiencies at the Campus Services 
Facility (Section 2.5.1).  

2. The College had not performed and documented a self-
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Minimum Control Measures and  
Permit Requirements 

Potential Non-compliance 

College 
� � � [d]evelop (for newly authorized 

MS4s) and implement a pollution 
prevention / good housekeeping program 
for municipal 

� � � � � � � � � � � � � � � � � � � � � � � � � � � �
satisfies the requirements at Part 
VIII.A.6.a� e of the Permit. 
 
See Sections 2.5.1 through 2.5.5 of the 
audit report for the specific permit 
references for each item of potential non-
compliance.   

assessment for its College operations and facilities (Section 
2.5.2).  

3. The College had not developed a pollution prevention and good 
housekeeping training program for its employees (Section 2.5.3).   

4. The College had not required third party entities performing 
contracted services to make the necessary certification regarding 
MS4 Permit compliance (Section 2.5.4). 

5. The College had not distributed educational information to onsite 
contractors or vendors as specified in the College SWMP 
(Section 2.5.5). 

 
See the referenced sections of the audit report for further discussion 
of these issues.  
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Section 2.1 SWMP and Measureable Goals 

Part IV.A of the Permit requires the College to develop and implement a SWMP, 

including a plan to document the developed, planned, and implemented elements of the 

SWMP. A copy of the SWMP is included as Appendix B. 

 

2.1.1. The College had not updated its SWMP since 2008.   

As stated above, on March 4, 2003 the College submitted its original NOI for coverage 

under MS4 General Permit No. GP-02-02, and currently maintains coverage under MS4 

General Permit No. GP-0-10-002. The former permit required the College to develop and 

implement a SWMP Plan (hereinafter, College SWMP). Part V.A of the current Permit 

requires the College 
3 ( 4 = ( ; 5 x = 3 1 ; 1 ; ; x 1 ) * 6 1 ) x 1 3 9 ( ; ( < 9 3 - 7 2 ( + 2 1 : = ( : 7 ) 9 1 ; = * 8 3 A *

appropriateness of its identified BMPs [best management practices], meeting new permit 

requirements, and progress towards achieving its identified measurable goals, which must 

include reducing the discharge of pollutants to the MEP [maximum extent practicable] > ?  

 

According to the College Chief of Public Safety and as indicated on the College SWMP 

document provided to the EPA Audit Team, the College had not updated its SWMP since 

its development in January 2008. As a result, the College SWMP was not fully consistent 

with the requirements of the Permit, which took effect May 1, 2010. For example, Part 

VIII.A.6.a.ii of the Permit requires that the College conduct a self-assessment of its 

operations, yet this requirement has not been incorporated into the College SWMP.  

Su
w - * � x * ; 3 3 ( 3 A * 1 x 5 9 3 1 = 3 9 6 9 3 � 8 3 A * � v � � x 5 9 3 � * 1 : 2 * 6 9 * @ * 5 3 A * ' ( ) ) * + * , - / � . v

Plan. The results of this review are referenced in program observations below, as 

applicable. 
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Section 2.2 Illicit Discharge Detection and Elimination 

Part VIII.A.3.a of the Permit requires the College to 
4

[d]evelop (for newly authorized 

MS4s), implement and enforce a program to detect and eliminate illicit discharges (as 

defined at 40 
' � � � � � > �   ¡ w ¢ ¡ � ¢ ¢ 9 ; 3 ( 3 A * - : 1 ) ) . / 0 > ?  In addition to the Permit 

requirements identified in the findings below, the College is subject to the following 

Permit requirements not directly associated with findings in this report. 

· Part VIII.A.3.
= ( < 3 A * v * 2 : 9 3 2 * � x 9 2 * - 3 A * ' ( ) ) * + * 3 ( 4 £ < ¤ 9 * ) 5 6 * 2 9 < �

outfall ) ( = 1 3 9 ( ; - > ?  

· Part VIII.A.3.d of the Permit requi
2 * - 3 A * ' ( ) ) * + * 3 ( 4

[c]onduct an outfall 

reconnaissance inventory, as described in the EPA publication entitled Illicit 

Discharge Detection and Elimination: A Guidance Manual for Program 

Development and Technical Assessment, addressing every outfall within the 

urbanized area and additionally designated area within the covered entity
,
s ¥ x 2 9 - 5 9 = 3 9 ( ; 1 3 ) * 1 - 3 ( ; = * * 6 * 2 � < 9 6 * � * 1 2 - 8 @ 9 3 A 2 * 1 - ( ; 1 w ) * 7 2 ( + 2 * - - * 1 = A � * 1 2 > ?  

· 
v 1 2 3 ¦ B B B > � > § > * ( < 3 A * v * 2 : 9 3 2 * � x 9 2 * - 3 A * ' ( ) ) * + * 3 ( 4 £ : ¤ 1 7 ; * @

outfalls as they 

are constructed or discovered within the urbanized area or additionally designated 1 2 * 1 > ?  

· 
v 1 2 3 ¦ B B B > � > § > A ( < 3 A * v * 2 : 9 3 2 * � x 9 2 * - 3 A * ' ( ) ) * + * 3 ( 4 £ 9 ¤ ; < ( 2 : 3 A * 7 x w ) 9 = ( < 3 A *
hazards associated with illegal discharges 

1 ; 5 3 A * 9 : 7 2 ( 7 * 2 5 9 - 7 ( - 1 ) ( < @ 1 - 3 * > ?  

 

2.2.1. The College had not identified surface waters which receive discharges from 

the MS4 and the preliminary boundaries of its storm sewersheds on its storm sewer 

system map.     v 1 2 3 ¦ 9 9 9 > � > § > w > 9 ( < 3 A * v * 2 : 9 3 2 * � x 9 2 * - 3 A * ' ( ) ) * + * , - : 1 7 ( < 9 3 - . / 0 3 ( 9 ; = ) x 5 * 4 1 ) )
outfalls and the names and location of all surface waters of the State that receive 5 9 - = A 1 2 + * - < 2 ( : 3 A ( - * ( x 3 < 1 ) ) - > ? ¨ 1 - * 5 ( ; 2 * 6 9 * @ ( < 3 A * ' ( ) ) * + * , - : 1 7 ( < 9 3 - . / 0 8 3 A *
map did not identify the name and location of all surface waters that receive discharges 

from the MS4 (e.g. Chenango River).  

 

In addition, Part VIII.A.3.b.ii of the Permit required the College to include the boundaries 

of its storm sewersheds on its map by March 9, 2010. Part X of the Permit defines a - 3 ( 2 : - * @ * 2 - A * 5 1 - 8 4
the catchment area that drains into the storm sewer system based on 

the surface topography in the area served by the storm sewer. Adjacent catchment areas 

that drain to adjacent outfalls are not separate storm sewersheds > ? � A ( x + A 3 A * ' ( ) ) * + * , -
map of its MS4 includes storm sewer outfalls, it does not identify the boundaries of the 

storm sewersheds for its system.  

 

2.2.2. The College had not developed and adopted an enforceable mechanism to 

prohibit illicit discharges into its MS4.    

Part VIII.A.3.f.ii of the Permit requires 
3 A * ' ( ) ) * + * 3 ( 4

[p]rohibit and enforce against 9 ) ) 9 = 9 3 5 9 - = A 1 2 + * - 3 A 2 ( x + A 1 6 1 9 ) 1 w ) * : * = A 1 ; 9 - : - © ?  
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The EPA 
� x 5 9 3 � * 1 : < ( 2 : 1 ) ) � 2 * � x * - 3 * 5 4 £ 2 ¤

egulatory mechanism(s) prohibiting non-

stormwater discharges to the MS4.?  In response, the College provided a copy of its 4 B ) ) 9 = 9 3 / 3 ( 2 : � 1 3 * 2 ª 9 - = A 1 2 + * v ( ) 9 = � 8 ? @ A 9 = A @ 1 - 1 = ( : 7 ( ; * ; 3 ( < 3 A * ' ( ) ) * + *
SWMP. 

Section 4.4.1, Develop Illicit Discharge Prohibition Policy, of the College SWMP states 3 A 1 3 4
[t]he policy defines what constitutes an illicit discharge, explains why they are 7 2 ( A 9 w 9 3 * 5 8 1 ; 5 ( x 3 ) 9 ; * - 3 A * 7 * ; 1 ) 3 � < ( 2 = 2 * 1 3 9 ; + ( ; * ( ; = 1 : 7 x - > ?  

 

The College Chief of Public Safety and College Assistant Chief of Public Safety 

explained during the onsite portion of the audit 
3 A 1 3 3 A * ' ( ) ) * + * , -

Illicit Storm Water 

Discharge Policy is only a Public Safety Office policy, and therefore would only apply to 

individuals within the Public Safety Office. The Illicit Storm Water Discharge Policy had 

not been incorporated into the 
4

University Policies and Procedures Manual,?  or the 4
Student Code of Conduct,?  which would apply to the entire college community. As a 

result, it was unclear to the EPA Audit Team how the College would be able to conduct 

enforcement of the Illicit Storm Water Discharge Policy. 

 

Because of the issues related to enforceability of the policy described above, it appeared 3 ( 3 A * � v � � x 5 9 3 � * 1 : 3 A 1 3 3 A * « < < 9 = * ( < v x w ) 9 = / 1 < * 3 � , - B ) ) 9 = 9 3 / 3 ( 2 : � 1 3 * 2 ª 9 - = A 1 2 + *
Policy would have to be incorporated into an overall College policy (e.g., University 

Policies and Procedures Manual and/or Student Code of Conduct) for the policy to be 

enforceable throughout the entire College community. 

 

2.2.3. The College had not developed procedures for identifying, locating, and 

eliminating illicit discharges and had not documented the occurrence of all outfall 

screening activities conducted by College staff.   

Part VIII.A.3.g of the Permit requires the College to do the following:  

Develop (for newly authorized MS4s) and implement a program to detect and address non

stormwater discharges, including illegal dumping, to the small MS4. The program must 

include: procedures for identifying priority areas of concern (geographic, audiences, or 

otherwise) for IDDE program; description of priority areas of concern, available equipment, 

staff, funding, etc.; procedures for identifying and locating illicit discharges (trackdown); 

procedures for eliminating illicit discharges; and procedures for documenting actions. 

 

In addition, Section 4.4.3, Identify and Address Potential or Actual Illicit Discharges, of 

the College SWMP states that the College will do the following: 

BCC will undertake a comprehensive illicit discharge detection and elimination program 

which will include the following steps, at a minimum: 

1. Investigate areas of known or suspected non-storm water discharges as described above, 

and any additional ones that may be identified, and take actions to redirect and/or eliminate 

those that are connected to the storm drain system 

2. Perform inspection of the storm water outfalls and storm drain manholes during dry 

weather periods. If dry weather flows are observed, samples may be collected to determine 

the source. If necessary, dye testing and/or smoke testing could be used to confirm 

suspected connections. 
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T
A * � v � � x 5 9 3 � * 1 : < ( 2 : 1 ) ) � 2 * � x * - 3 * 5 4 £ @

]ritten procedures for field screening ( x 3 < 1 ) ) - 1 ; 5 7 2 ( = * 5 x 2 * - < ( 2 B ª ª � £ 9 ) ) 9 = 9 3 5 9 - = A 1 2 + * 5 * 3 * = 3 9 ( ; 1 ; 5 * ) 9 : 9 ; 1 3 9 ( ; ¤ ¬ ? A ( @ * 6 * 2 8
the College did not provide the requested information.   

 

According to the College Assistant Chief of Public Safety, inspections of storm drain 

inlets are conducted quarterly to identify debris accumulation and potential flooding 

threats on the campus. Findings of the inspections are only documented if the storm drain 

inlets need maintenance, otherwise only a notation that the storm drain was checked is 

made. The College Chief of Public Safety explained that he believes the Safety Officer 

responsible for conducting the storm drain inlet inspections also views the MS4 outfalls 

during his activities; however, the form used to document the storm drain inlet 

inspections does not indicate observations of MS4 outfalls. An example of these storm 

drain inspection lists for March 2012 is provided in Appendix D, Exhibit 2.  

 

The College had no written procedures for conducting storm drain inlet inspections, MS4 

outfall inspections, or procedures for illicit discharge detection and elimination.   

 

In summary, the College did not demonstrate to the EPA Audit Team that it had 

developed a structured program for IDDE. Specifically, the program should include 

established schedules and frequencies of activities, procedures for documenting and 

tracking activities, and measureable goals for assessing implementation of the IDDE 

program. 
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Section 2.3 Construction Site Stormwater Runoff Control  

Part VIII.A.4 of the Permit requires the College to develop (for newly authorized MS4s), 

implement, and enforce a program to address stormwater runoff from construction sites 

that satisfies the requirements at Part VIII.A.4.a.i& x of the Permit. The College is subject 

to the following Permit requirements not directly associated with findings in this report. 

· Part VIII.A.4.a.i of the Permit requires the College to develop implement and 

enforce a program that 
4 7 2 ( 6 9 5 * - * � x 9 6 1 ) * ; 3 7 2 ( 3 * = 3 9 ( ; 3 ( 3 A * ­ ® / / v ª � /

General Permit for Stormwater Discharges from Construction Activities, unless 

more stringent requirements are contained within this 
/ v ª � / + * ; * 2 1 ) 7 * 2 : 9 3 > ?  

· Part VIII.A.4.a.ii of the Permit requires the College to develop implement and 

enforce a program that 
4 1 5 5 2 * - - * -

stormwater runoff to the small MS4 from 

construction activities that result in a land disturbance of greater than or equal to 

one acre. Control of stormwater discharges from construction activity disturbing 

less than one acre must be included in the program if: that construction activity is 

part of a larger common plan of development or sale that would disturb one acre 

or more; or if controlling such activities in a particular watershed is required by 

the 
ª * 7 1 2 3 : * ; 3 > ?  

· Part VIII.A.4.a.iii of the Permit requires the College to develop implement and 

enforce a program that 
4 9 ; = ( 2 7 ( 2 1 3 * - : * = A 1 ; 9 - : - < ( 2 = ( ; - 3 2 x = 3 9 ( ; 2 x ; ( < <

requirements from new development and redevelopment projects to the extent 

allowable under State and local law that meet the State
,
s most current technical 

standards: through available mechanisms (ie. tenant lease agreements, bid 

specifications, requests for proposals, standard contract provisions, connection 

permits, maintenance directives / BMPS, access permits, consultant agreements, 

internal policies); procedures or policies must be developed for implementation 

and enforcement of the mechanisms; a written directive from the person 

authorized to sign the NOI stating that updated mechanisms must be used and 

who (position(s)) is responsible for ensuring compliance with and enforcing the 

mechanisms for construction projects that occur on property owned, under 

easement to, within the right of way of, or under the maintenance jurisdiction by 

the covered entity or within the maintenance jurisdiction of the MS4; and the 

mechanisms and directive must be equivalent to the to the requirements of the 

NYS SPDES General Permit for Stormwater Discharges from Construction 

Activities. 

· Part VIII.A.4.a.iv of the Permit requires the College to develop implement and 

enforce a program that 
4 1 ) ) ( @ - < ( 2 - 1 ; = 3 9 ( ; - 3 ( * ; - x 2 * = ( : 7 ) 9 1 ; = * 3 ( 3 A * * ¯ 3 * ; 3

allowable by State 
) 1 @ > ?  

· Part VIII.A.4.a.v of the Permit requires the College to develop implement and 

enforce a program that 
4 5 * - = 2 9 w * - 7 2 ( = * 5 x 2 * - < ( 2 2 * = * 9 7 3 1 ; 5 < ( ) ) ( @ x 7 ( ;

complaints or other information submitted by the public regarding construction - 9 3 * - 3 ( 2 : @ 1 3 * 2 2 x ; ( < < > ?  

· Part VIII.A.4.a.vi of the Permit requires the College to develop implement and 

enforce a program that 
4 * 5 x = 1 3 * - = ( ; - 3 2 x = 3 9 ( ; - 9 3 * ( 7 * 2 1 3 ( 2 - 8 5 * - 9 + ; * ; + 9 ; * * 2 - 8

municipal staff and other individuals to whom these regulations apply about the 
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construction requirements in the covered entity
,
s jurisdiction, including the 

procedures for submission of SWPPPs, construction site inspections, and other 7 2 ( = * 5 x 2 * - 1 - - ( = 9 1 3 * 5 @ 9 3 A = ( ; 3 2 ( ) ( < = ( ; - 3 2 x = 3 9 ( ; - 3 ( 2 : @ 1 3 * 2 > ?  

· Part VIII.A.4.a.vii of the Permit requires the College to develop implement and 

enforce a program that 
4 � ; - x 2 * - 3 A 1 3 = ( ; - 3 2 x = 3 9 ( ; - 9 3 * = ( ; 3 2 1 = 3 ( 2 - A 1 6 * 2 * = * 9 6 * 5

erosion and sediment control training, including the trained contractors as defined 

in the SPDES general permit for construction, before they do work within the 

covered entity
,
s jurisdiction: training may be provided by the Department or other 

qualified entities (such as Soil and Water Conservation Districts); the covered 

entity is not expected to perform such training, but they may co sponsor training 

for construction site operators in their area; the covered entity may ask for a 

certificate of completion or other such proof of training; and the covered entity 

may provide notice of upcoming sediment and erosion control training by posting 

in the building department or distribute with building permit application. 

· Part VIII.A.4.a.viii of the Permit requires the College to develop implement and 

enforce a program that 
4 * - 3 1 w ) 9 - A * - 1 ; 5 : 1 9 ; 3 1 9 ; - 1 ; 9 ; 6 * ; 3 ( 2 � ( < 1 = 3 9 6 *

construction sites, including the location of the site, owner / operator contact 9 ; < ( 2 : 1 3 9 ( ; > ?  

· Part VIII.A.4.a.ix of the Permit requires the College to develop implement and 

enforce a program that 
4 5 * 6 * ) ( 7

(for newly authorized MS4s), record, 

periodically assess and modify as needed measurable goals; and select and 

implement appropriate construction stormwater BMPs and measurable goals to 

ensure the reduction of all POCs in stormwater discharges to the MEP > ?  

 

During the audit, t
A * � v � � x 5 9 3 � * 1 : 5 9 - = x - - * 5 3 A * ' ( ) ) * + * , - = ( ; - 3 2 x = 3 9

on stormwater 

program with the College Director of Operations. He explained that no construction 

greater than one acre had taken place at the College since the 1990s. There were no active 

construction projects at the time of the audit.  

 

College staff explained that the construction of a new Science Building is scheduled to 

begin in May or June 2012. The project will cause greater than one acre of disturbance 

and will require coverage under the NYSDEC SPDES General Permit for Stormwater 

Discharges from Construction Activities.  

 

The EPA Audit Team reviewed the requirements of the construction site stormwater 

runoff control section of the College SWMP with College staff and stressed the 

importance of implementing its construction site stormwater runoff control program in 

accordance with the SWMP.  
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Section 2.4 Post-construction Stormwater Management  

Part VIII.A.5 of the Permit requires the College to develop, implement, and enforce a 

program to address post-construction stormwater management that satisfies the 

requirements at Part VIII.A.5.a& d of the Permit. The College is subject to the following 

Permit requirements not directly associated with findings in this report. 

· Part VIII.A.5.a.i of the Permit requires the College to develop, implement, and 

enforce a 
7 2 ( + 2 1 : 3 A 1 3 4

provides equivalent protection to the NYS SPDES 

General Permit for Stormwater Discharges from Construction Activities, unless 

more stringent requirements are contained within this SPDES general permit > ?  

· Part VIII.A.5.a.ii of the Permit requires the College to develop, implement, and 

enforce a program that 
4

addresses stormwater runoff from new development and 

redevelopment projects to the small MS4 from projects that result in a land 

disturbance of greater than or equal to one acre. Control of stormwater discharges 

from projects of less than one acre must be included in the program if: that project 

is part of a larger common plan of development or sale; if controlling such 

activities in a particular watershed is required by the Department > ?  

· Part VIII.A.5.a.iii of the Permit requires the College to develop, implement, and 

enforce a program that 
4

incorporates enforceable mechanisms for post

construction runoff control from new development and re development projects to 

the extent allowable under State or local law that meet the State
,
s most current 

technical standards: through available mechanisms (i.e. tenant lease agreements, 

bid specifications, requests for proposals, standard contract provisions, connection 

permits, maintenance directives / BMPS, access permits, consultant agreements, 

internal policies); procedures or policies must be developed for implementation 

and enforcement of the mechanisms; a written directive from the person 

authorized to sign the NOI stating that updated mechanisms must be used and 

who (position(s)) is responsible for ensuring compliance with and enforcing the 

mechanisms for construction projects that occur on property owned by the 

covered entity or within the maintenance jurisdiction of the MS4; and the 

mechanisms and directive must assure compliance with the requirements of the 

NYS SPDES General Permit for Stormwater Discharges from Construction 

Activities > ?  

· Part VIII.A.5.a.iv of the Permit requires the College to develop, implement, and 

enforce a program that 
4

includes a combination of structural or non structural 

management practices (according to standards defined in the most current version 

of the NYS Stormwater management Design Manual) that will reduce the 

discharge of pollutants to the MEP. In the development of environmental plans 

such as watershed plans, open space preservation programs, local laws, and 

ordinances covered entities must incorporate principles of Low Impact 

Development (LID), Better Site Design (BSD) and other Green Infrastructure 

practices to the MEP. Covered entities must consider natural resource protection, 

impervious area reduction, maintaining natural hydrologic condition in 

developments, buffers or set back distances for protection of environmentally 

sensitive areas such as streams, wetlands, and erodible soils in the development of 
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environmental plans. If a stormwater management practice is designed and 

installed in accordance with the New York State Stormwater Management Design 

Manual or has been demonstrated to be equivalent and is properly operated and 

maintained, then MEP will be assumed to be met for the post construction 

stormwater discharged by the practice.?  

· Part VIII.A.5.a.v of the Permit requires the College to develop, implement, and * ; < ( 2 = * 1 7 2 ( + 2 1 : 3 A 1 3 4
establish and maintain an inventory of post construction 

stormwater management practices to include at a minimum practices discharging 

to the small MS4 that have been installed since March 10, 2003, those owned by 

the small MS4, and those found to cause water quality standard violations. The 

inventory shall include, at a minimum: location of practice (street address or 

coordinates); type of practice; maintenance needed per the NYS Stormwater 

Management Design Manual, SWPPP, or other provided documentation; and 

dates and type of maintenance performed.?  

· Part VIII.A.5.a.vi of the Permit requires the College to develop, implement, and * ; < ( 2 = * 1 7 2 ( + 2 1 : 3 A 1 3 4
ensures adequate long term operation and maintenance of 

management practices by trained staff, including assessment to ensure that the 

practices are performing properly. The assessment shall include the inspection 

items identified in the maintenance requirements (NYS Stormwater Management 

Design Manual, SWPPP, or other maintenance information) for the practice. 

Covered entities are not required to collect stormwater samples and perform 

specific chemical Analysis.?  

· Part VIII.A.5.a.vii of the Permit requires the College to develop, implement, and 

enforce 
1 7 2 ( + 2 1 : 3 A 1 3 4

Covered entities may include in the SWMP Plan 

provisions for development of a banking and credit system. MS4s must have an 

existing watershed plan based on which offsite alternative stormwater 

management in lieu of or in addition to on site stormwater management practices 

are evaluated. Redevelopment projects must be evaluated for pollutant reduction 

greater than required treatment by the state standards. The individual project must 

be reviewed and approved by the Department. Use of a banking and credit system 

for new development is only acceptable in the impaired watersheds to achieve the 

no net increase requirement and watershed improvement strategy areas to achieve 

pollutant reductions in accordance with watershed plan load reduction goals. A 

banking and credit system must at minimum include: - Ensures offset exceeds 

standard reduction by factor of at least 2; Offset is implemented within the same 

watershed; Proposed offset addresses the POC of the watershed; Tracking system 

is established for the watershed; Mitigation is applied for retrofit or 

redevelopment; Offset project is completed prior to beginning the proposed 

construction; A legal mechanism is established to implement the banking and 

credit system > ?  

· Part VIII.A.5.b 
( < 3 A * v * 2 : 9 3 2 * � x 9 2 * - 3 A * ' ( ) ) * + * 3 ( 4

[d]evelop (for newly 

authorized MS4s), implement, and provide adequate resources for a program to 

inspect development and re development sites by trained staff and to enforce and 

employ sanctions > ?  
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· Part VIII.A.5.c of the Permit requires the College to 
4

[d]evelop (for newly 

authorized MS4s), record, annually assess and modify as needed measurable 

goals > ?  

· Part VIII.A.5.d of the P
* 2 : 9 3 2 * � x 9 2 * - 3 A * ' ( ) ) * + * 3 ( 4 £ - ¤

elect and implement 

appropriate post construction stormwater BMPs and measurable goals to ensure 

the reduction of all POCs in stormwater discharges to the MEP.?
 

During the audit, t
A * � v � � x 5 9 3 � * 1 : 5 9 - = x - - * 5 3 A * ' ( ) ) * + * , -

 post-construction 

stormwater program with the College Director of Operations. He explained that no 

construction greater than one acre had taken place at the College since the 1990s, and as a 

result, there were no post-construction stormwater management features on campus at the 

time of the audit.  

 

The construction of a new Science Building is scheduled to begin in May or June 2012, 

that will cause greater than once acre of disturbance. The plans for the building include 

the construction of three stormwater basins and porous pavement.  

 

The EPA Audit Team reviewed the post-construction stormwater management section of 

the College SWMP with College staff and stressed the importance of ensuring long-term 

operation and maintenance of post-construction stormwater management controls. 
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Section 2.5 Pollution Prevention and Good Housekeeping for Municipal 

Operations   

Part VIII.A.6.a of the Permit requires the College 
3 ( 4

[d]evelop (for newly authorized 

MS4s) and implement a pollution prevention / good housekeeping program for municipal 

operations 
1 ; 5 < 1 = 9 ) 9 3 9 * - ? 3 A 1 3 - 1 3 9 - < 9 * - 3 A * 2 * � x 9 2 * : * ; 3 - 1 3 v 1 2 3 ¦ B

II.A.6.a& e of the 

Permit. In addition to the Permit requirements identified in the findings below, the 

College is subject to the following Permit requirements not directly associated with 

findings in this report. 

· Part VIII.A.6.a.iii of the Permit requires the College to develop and implement a 

program that 
4

determines management practices, policies, procedures, etc. that 

will be developed and implemented to reduce or prevent the discharge of 

(potential) pollutants. Refer to management practices 
9 5 * ; 3 9 < 9 * 5 9 ; 3 A * 4 ­ ® /v ( ) ) x 3 9 ( ; v 2 * 6 * ; 3 9 ( ; 1 ; 5 ° ( ( 5 ± ( x - * ² * * 7 9 ; + � - - 9 - 3 1 ; = * ª ( = x : * ; 3 ? ( 2 ( 3 A * 2

guidance materials available from the EPA, the State, 
( 2 ( 3 A * 2 ( 2 + 1 ; 9 ³ 1 3 9 ( ; - > ?  

· Part VIII.A.6.a.iv of the Permit requires the College to develop and implement a 7 2 ( + 2 1 : 3 A 1 3 4 7 2 9 ( 2 9 3 9 ³ * - 7 ( ) ) x 3 9 ( ; 7 2 * 6 * ; 3 9 ( ; 1 ; 5 + ( ( 5 A ( x - * ² * * 7 9 ; + * < < ( 2 3 -
based on geographic area, potential to improve water quality, facilities or 

operations most in need of modification or improvement, and covered entity
, -= 1 7 1 w 9 ) 9 3 9 * - > ?  

· Part VIII.A.6.a.v of the Permit requires the College to develop and implement a 7 2 ( + 2 1 : 3 A 1 3 4 1 5 5 2 * - - * - 7 ( ) ) x 3 9 ( ; 7 2 * 6 * ; 3 9 ( ; 1 ; 5 + ( ( 5 A ( x - * ² * * 7 9 ; + 7 2 9 ( 2 9 3 9 * - > ?  

 

2.5.1. Municipal operations and maintenance site visits. On April 24, 2012, the EPA 

Audit Team conducted a site visit at the Campus Services Facility. The purpose of the 

site visit was to document site conditions and assess the College
, - ( 6 * 2 - 9 + A 3 1 = 3 9 6 9 3 9 * - < ( 2

municipal operations and maintenance. Due to their relevance to the College
, -

obligations under its MS4 permit, summary observations pertaining to the site visit are 

presented below. All referenced exhibits are contained in Appendix D, Exhibit Log, and 

photographs are contained in Appendix E, Photograph Log. 

 

Campus Services Facilitý Southwest Portion of Campus off of South College Drive, 

Binghamton, New York  

The Campus Services Facility, owned and operated by the College, is used for various 

operational and maintenance activities associated with the College MS4, including the 

following: (1) vehicle and equipment storage, (2) vehicle and equipment maintenance, (3) 

materials storage (roadway salt and sand), and (4) vehicle and equipment washing. A 

Stormwater Pollution Prevention Plan (SWPPP) had not been developed for the facility. 

The facility consists of one building with vehicle maintenance bays and wash bays and 

one covered structure that is used for the storage of roadway salt and sand storage as well 

as equipment.  

 

The EPA Audit Team observed the following with regard to pollution prevention and 

good housekeeping at the Campus Services Facility: 
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· Salt was observed on the ground outside of the bulk salt storage building located 

on the southwestern side of the Campus Services Facility in an area upgradient of 

a storm drain inlet (see Appendix E, Photographs 1, 2, and 3). Salt had migrated 

under and around a wall on the side of the salt storage building.   

· College staff explained that street sweeping of the College roadways is conducted 

by the town of Dickinson two times per year. According to College Public Safety 

staff, the street sweeping waste material is disposed in a gravel parking lot located 

along Lieutenant Vanwinkle Drive, just south of the Campus Services Facility 

(see Appendix E, Photograph 4). The gravel parking lot is located directly 

adjacent to a drainage ditch, upgradient of an MS4 outfall that discharges 

underneath Lieutenant Vanwinkle Drive to an unnamed drainage to the Chenango 

River (see Appendix E, Photographs 5, 6, and 7).  µ  Section 4.4.3 Identify and Address Potential or Actual Illicit Discharges of the 

College SWMP specifically identifies this street sweeping waste material 

disposal location as a potential pollutant source; however, the College had not 

taken corrective actions to address this potential pollutant source. The SWMP 

states the following: 

Street and parking lot sweepings are stockpiled in a dirt area behind the Campus 

Services Building. This material is likely contaminated with oil, grease, and road 

salt/sand, and stockpiling allows runoff from the pile to reach the storm water 

system. Another means of disposal for this material will be identified.  

 

2.5.2. The College had not performed and documented a self-assessment for its 

College operations and facilities. 

Part VIII.A.6.a.i of the Permit specifies that the College
, - 7 2 ( + 2 1 : < ( 2 7 ( ) ) x 3 9 ( ;

prevention/good housekeeping must address: 

Municipal operations and facilities that contribute or potentially contribute POCs [pollutants 

of concern] to the small MS4 system. The operations and facilities may include, but are not 

limited to: street and bridge maintenance; winter road maintenance; stormwater system 

maintenance; vehicle and fleet maintenance; park and open space maintenance; 

municipal building maintenance; solid waste management [emphasis added]; new 

construction and land disturbances; right-of-way maintenance; marine operations; hydrologic 

habitat modification; or other. 

 

Part VIII.A.6.a.ii of the Permit further specifies that the College must perform and 

document a self-
1 - - * - - : * ; 3 ( < 9 3 - ( 7 * 2 1 3 9 ( ; - 3 ( 4 5 * 3 * 2 : 9 ; * 3 A * - ( x 2 = * - ( < 7 ( ) ) x 3 1 ; 3 -

potentially generated by the covered entity
, - ( 7 * 2 1 3 9 ( ; - 1 ; 5 < 1 = 9 ) 9 3 9 * - ¬ 1 ; 5 9 5 * ; 3 9 < � 3 A *

municipal operations and facilities that will be addressed by the pollution prevention and + ( ( 5 A ( x - * ² * * 7 9 ; + 7 2 ( + 2 1 : 8 9 < 9 3 9 - ; ( 3 5 ( ; * 1 ) 2 * 1 5 � > ?  

 

The EPA Audit Team formally requested the College
, - 4

[d]ocumentation of Self-

Assessment of all College operations and facilities (current Permit term);?  however, the 

College did not provide the requested information.   

 

College staff indicated during the audit that no formal self-assess
: * ; 3 - ( < 3 A * ' ( ) ) * + * , -

facilities had been conducted or documented. Based on discussions with College staff and 
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observations of the campus, it appeared to the EPA Audit Team that the primary College 

facility that would require self-assessment is the Campus Services Facility.  

 

2.5.3. The College had not developed a pollution prevention and good housekeeping 

training program for its employees.     

Part VIII.A.6.a.vi of the Permit specifies that the College
, - 7 2 ( + 2 1 : < ( 2 7 ( ) ) x 3 9 ( ;

prevention/good housekeeping 
: x - 3 9 ; = ) x 5 * 4 1 ; * : 7 ) ( � * * 7 ( ) ) x 3 9 ( ; 7 2 * 6 * ; 3 9 ( ; 1 ; 5 + ( ( 5A ( x - * ² * * 7 9 ; + 3 2 1 9 ; 9 ; + 7 2 ( + 2 1 : 1 ; 5 * ; - x 2 * 3 A 1 3 - 3 1 < < 2 * = * 9 6 * 1 ; 5 x 3 9 ) 9 ³ * 3 2 1 9 ; 9 ; + > ?  

 

Section 7.2.14, P2/Good Housekeeping Training, of the College SWMP states that the 

College will do the following, though it does not specify a timeframe for development or 

implementation:  

Training is a key component to a successful P2/good housekeeping program. Numerous staff 

members perform tasks that could result in the discharge of pollutants to the storm water 

system. Therefore, BCC will develop fact sheets and/or general training materials to address 

the P2/good housekeeping practices identified in this chapter. The training will be periodically 

conducted by the SWMP Coordinator or his designee for staff with related responsibilities. 

EPA has numerous resources on its web site that can be used to develop training materials. 
 

The EPA Audit Team formally requested the College
, - 4

[e]mployee/maintenance 

personnel training plan, records, and syllabus pertaining to pollution prevention/good 

housekeeping (most recent Reporting Year);?  however, the College did not provide the 

requested information.   

 

College staff explained that the College had not developed or conducted stormwater-

specific training for its staff and had not developed a formal training program.  

 

The College Chief of Public Safety and College Assistant Chief of Public Safety 

explained that training generally occurs as part of other training activities rather than as a 

formal program. For example, employees 
2 * = * 9 6 * 4

right to k
; ( @ ? 3 2 1 9 ; 9 ; + 1 ; 5

hazardous 

communications training, which include stormwater pollution prevention procedures for 

when spill occur.  

 

In summary, the College did not demonstrate to the EPA Audit Team that it had 

developed a structured program for pollution prevention and good housekeeping training 

activities. Specifically, the program should include established schedules and frequencies 

for training activities, identification of staff or positions that require training, procedures 

for documenting and tracking training activities, and measureable goals for assessing the 

implementation of the training program.  

 

2.5.4. The College had not required third party entities performing contracted 

services to make the necessary certification regarding MS4 Permit compliance.    

Part VIII.A.6.a.vii of the Permit specifies that the College
, - 7 2 ( + 2 1 : < ( 2 7 ( ) ) x 3 9 ( ;7 2 * 6 * ; 3 9 ( ; ¶ + ( ( 5 A ( x - * ² * * 7 9 ; + : x - 3 2 * � x 9 2 * 4 3 A 9 2 5 7 1 2 3 � * ; 3 9 3 9 * - 7 * 2 < ( 2 : 9 ; + = ( ; 3 2 1 = 3 * 5

services, including but not limited to, street sweeping, snow removal, lawn / grounds 

care, etc., to make the necessary certification in Part IV.G [of the Permit] > ?  
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 v 1 2 3 B ¦ > ° ( < 3 A * v * 2 : 9 3 - 3 1 3 * - 3 A 1 3 4 £ 3 ¤
he covered entity must, through a signed 

certification statement, contract or agreement provide adequate assurance [emphasis 

added] that the third parties will comply with permit requirements applicable to the work 

performed by the third party > ?  

 

The example certification statement included at Part IV.G of the Permit includes the 

following:  

I certify under penalty of law that I understand and agree to comply with the terms and conditions S V Q X M · N S ¸ M L M U M T Q O Q b ¹ _ T R W M º _ Q S L W ^ R Q M L W R T R [ M W M T Q P L S [ L R W R T U R [ L M M Q S O W P g M W M T Q R T bN S L L M N Q O ¸ M R N Q O S T _ O U M T Q O V O M U » b Q X M · N S ¸ M L M U M T Q O Q b ¹ _ T R W M º S L R L M P L M _ M T Q R Q O ¸ M ¼ ½ R g so understand Q X R Q Q X M · N S ¸ M L M U M T Q O Q b ¹ _ T R W M º W f _ Q N S W P g b ^ O Q X Q X M Q M L W _ R T U N S T U O Q O S T _ S V Q X M d M ^ e S L ¾ ¿ Q R Q MK S g g f Q R T Q À O _ N X R L [ M Á g O W O T R Q O S T ¿ b _ Q M W · Y ¿ K À Á ¿ ] º [ M T M L R g P M L W O Q V S L _ Q S L W ^ R Q M L U O _ N X R L [ M _V L S W Q X M Â f T O N O P R g ¿ M P R L R Q M ¿ Q S L W ¿ M ^ M L ¿ b _ Q M W _ · Y Â ¿ Ã _ Ä ) and that it is unlawful for any person 

to directly or indirectly cause or contribute to a violation of water quality standards. Further, I 

understand that any non N S W P g O R T N M » b · N S ¸ M L M U M T Q O Q b ¹ _ T R W M º ^ O g g T S Q U O W O T O _ X c M g O W O T R Q M c S L
lessen my own liability. 

During the audit, the College Chief of Public Safety and College Assistant Chief of 

Public Safety indicated that specific language regarding MS4 Permit compliance is not 

included in contracts for contracted College operations. The EPA Audit Team did not 

obtain an example of a standard College services contract. The College should review its 

contract language to ensure that it meets the intent of the requirement identified in Part 

IV.G of the Permit.  

 

2.5.5. The College had not distributed educational information to onsite contractors 

or vendors as specified in the College SWMP.  

Section 2.3.6, On-Site Contractor/Vendor Education and Oversight, of the College 

SWMP specifies the following:  

There are several service vendors who come to the BCC campus to make deliveries or pick-

ups or provide services. These vendors include: 

· A lawn care service company that provides weed control and fertilizer services. 

· A food services vendor that provides food in the Student Center and receives food 

deliveries to campus. 

· A trash removal vendor. 

· Used oil generated on campus is removed by a vendor. 

· Waste kitchen grease is removed from campus by a vendor. 

· A vendor delivers diesel to the aboveground storage tank located at Campus 

Services. 

· The kitchen grease trap is periodically inspected and cleaned out by a vendor. 

· The oil/water separator located at Campus Services is cleaned out as needed by a 

vendor. 

· An elevator service contractor. 

To ensure proper protection of the storm drain system during these and other vendor R N Q O ¸ O Q O M _ c Q X M ¸ M T U S L _ _ X S f g U » M » L O M V M U S T Z a a ¹ _ _ Q S L W ^ R Q M L P L M ¸ M T Q O S T P S g O N O M _ R P P g O N R » g M
to their activities. BCC has developed basic storm water management procedures (BMPs) and 

provided them to service vendors who are expected to follow them. The vendor BMPs are 

provided in Table 2-1.  
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Table 2-2: Public Education and Outreach MCM Schedule and Measureable Goals of 

the College SWMP indicated that the College would 
4

[p]r
( 6 9 5 * ¨ . v - 3 ( 6 * ; 5 ( 2 - ? w �

January 2008; however, based on discussions with the College Chief of Public Safety and 

College Assistant Chief of Public Safety, the procedures for vendors included in the 

SWMP had not to date been provided to College contractors or vendors. 
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Part I. PERMIT COVERAGE AND LIMITATIONS 

A.  Permit Application   � = $ J ; @ { w x z { t j f j k c d i j k b g l C A < J 2 1 ; O : @ r g a h y c k t j a 2 0 a l m k b n c l j k 0 1 2 3 a b c d db e f g h g i c d a j i c k c l j a l m k b a j n j k a o a l j b @ _
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Part II. OBTAINING PERMIT COVERAGE 

A. Permit coverage is obtained by submission of a complete and accurate Notice Of 

Intent. 

B. Permit coverage is public noticed by the Department. �  + @ L ; F F W : R A W F ; E D 2 < ; E : B C D B C D 2 R R 2 1 < A D ; < N 0 2 1 R A W F ; E E 2 3 3 : D < R 1 2 K ; B : B 2 D < J :E 2 D < : D < @ 2 0 @ A W 3 ; < < : B �  + @ =C = �  + @ C D B < J : F 2 E C < ; 2 D 2 0 < J : # � ( ' @ C D B % D D A C F ! : R 2 1 < @ 0 2 1 : Q ; @ < ; D P ( # ^ @ L ; F F W :R 2 @ < : B ; D < J : � D K ; 1 2 D 3 : D < C F � 2 < ; E : V A F F : < ; D _ � � V ` =W = % B : C B F ; D : 2 0 ? I E C F : D B C 1 B C N @ 0 1 2 3 < J : R 2 @ < ; D P ; D < J : � � V L ; F F W : R 1 2 K ; B : B 0 2 11 : E : ; K ; D P E 2 3 3 : D < @ =E = % 0 < : 1 < J : R A W F ; E E 2 3 3 : D < R : 1 ; 2 B J C @ : Q R ; 1 : B H < J : x j i c k l b j f l 3 C N : Q < : D B < J :R A W F ; E E 2 3 3 : D < R : 1 ; 2 B H 1 : Ñ A ; 1 : @ A W 3 ; @ @ ; 2 D 2 0 C D C R R F ; E C < ; 2 D 0 2 1 C D ; D B ; K ; B A C F # ' & � #R : 1 3 ; < 2 1 C F < : 1 D C < ; K : { w x z { t j f j k c d i j k b g l H 2 1 C E E : R < < J : �  + 2 1 # � ( ' C @E 2 3 R F : < : =
C. Continuance of Permit Coverage for Covered Entities Authorized by GP-0-08-002       

(Continuing Covered Entities)  % @ 2 0 ( C N � H ? > � > H : D < ; < ; : @ L ; < J E 2 K : 1 C P : A D B : 1 . ' > > I > > ? L ; F F E 2 D < ; D A : < 2 J C K :C A < J 2 1 ; O C < ; 2 D < 2 B ; @ E J C 1 P : 2 D C D ; D < : 1 ; 3 W C @ ; @ 0 2 1 A R < 2 � I > B C N @ 0 1 2 3 < J : : 0 0 : E < ; K : B C < :2 0 < J ; @ { w x z { t j f j k c d i j k b g l = - 2 K : 1 : B : D < ; < ; : @ 3 C N P C ; D E 2 K : 1 C P : A D B : 1 < J ; @ { w x z {t j f j k c d i j k b g l W N @ A W 3 ; @ @ ; 2 D 2 0 < J : ; 1 ? > > � % D D A C F ! : R 2 1 < B A : ; D Ò A D : ? > � > = ) 2 1 R A W F ; ER C 1 < ; E ; R C < ; 2 D R A 1 R 2 @ : @ H < J : A R B C < : B % D D A C F ! : R 2 1 < L ; F F W : E 2 D @ ; B : 1 : B : Ñ A ; K C F : D < < 2@ A W 3 ; @ @ ; 2 D 2 0 C D �  + =� J : D < J : 2 R : 1 C < 2 1 E J C D P : @ H C D : L 2 R : 1 C < 2 1 ; @ C B B : B H 2 1 < J : ; D B ; K ; B A C F 1 : @ R 2 D @ ; W F : 0 2 1< J : # � ( ' E J C D P : @ H < J : @ : E J C D P : @ 3 A @ < W : ; D B ; E C < : B 2 D < J : ( - - 0 2 1 3 @ A W 3 ; < < : B ; DC E E 2 1 B C D E : L ; < J ' C 1 < * = & = + < ; @ D 2 < D : E : @ @ C 1 N < 2 @ A W 3 ; < C 1 : K ; @ : B � 2 < ; E : 2 0 + D < : D < _ �  + ` =
D.  Permit Coverage for Covered Entities Newly Designated Under GP-0-10-002 (Small 

MS4s not Previously Authorized by GP-0-08-002) - : 1 < C ; D a b c d d � { � a B : @ ; P D C < : B W N ^ > - ) ! # : E < ; 2 D � ? ? = S ? _ C ` _ � ` L : 1 : D 2 < C A < J 2 1 ; O : B W N. ' > > I > > ? H W A < C 1 : D 2 L 1 : Ñ A ; 1 : B < 2 P C ; D E 2 K : 1 C P : A D B : 1 < J ; @ { w x z { t j f j k c d i j k b g l =$ J : a b c d d � { � a L : 1 : D 2 < R 1 : K ; 2 A @ F N C A < J 2 1 ; O : B W : E C A @ : < J : N L : 1 : : ; < J : 1 M1 : Ñ A ; 1 : B < 2 P C ; D E 2 K : 1 C P : A D B : 1 . ' > > I > > ? H W A < L : 1 : P 1 C D < : B C L C ; K : 1 0 1 2 3 < J C <1 : Ñ A ; 1 : 3 : D < ÙL : 1 : D 2 < 1 : Ñ A ; 1 : B < 2 P C ; D E 2 K : 1 C P : A D B : 1 . ' > > I > > ? W C @ : B 2 D < J : B : @ ; P D C < ; 2 DE 1 ; < : 1 ; C H W A < < J : N C 1 : D 2 L L ; < J ; D C D Ü r r g l g m f c d d o x j a g t f c l j r Ü k j c Ù 2 1
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4 X � � � Ì Ì �   � 9 L : 1 : 2 < J : 1 L ; @ : D 2 < R : 1 3 ; < < : B A D B : 1 . ' > > I > > ? =� = + D 2 1 B : 1 0 2 1 a l m k b n c l j k r g a h y c k t j a 0 1 2 3 a b c d d � { � a < 2 W : D : L F N C A < J 2 1 ; O : B A D B : 1< J ; @ { w x z { t j f j k c d i j k b g l H C D m i j k c l m k 3 A @ < MC = L ; < J ; D � I > B C N @ 2 0 1 : E : ; K ; D P L 1 ; < < : D D 2 < ; 0 ; E C < ; 2 D 0 1 2 3 < J : x j i c k l b j f l < J C < CR : 1 3 ; < 0 2 1 B ; @ E J C 1 P : @ 0 1 2 3 ( # ^ @ ; @ 1 : Ñ A ; 1 : B H R 1 : R C 1 : C D �  + A @ ; D P < J : 0 2 1 3R 1 2 K ; B : B W N < J : x j i c k l b j f l _ 2 1 C R J 2 < 2 E 2 R N < J : 1 : 2 0 ` Ù C D BW = @ A W 3 ; < < J : �  + H @ ; P D : B ; D C E E 2 1 B C D E : L ; < J ' C 1 < * + = Ò 2 0 < J ; @ { w x z { t j f j k c d i j k b g l H< 2 M� È Ê Ì ] Z È [ Ì � Ê Z � Ê� Ç 6   Z ] Ý Þ ß � � � ß � � Æ � � � � X � � � � � 8� Ú � Þ � � � � � � � Ý 7 à á [ � � � �\ � â � � � Ý � Ç ã Ú Ú ä ä ä � � �? = å i j k c l m k a L J 2 @ A W 3 ; < C E 2 3 R F : < : �  + ; D C E E 2 1 B C D E : L ; < J < J : 1 : Ñ A ; 1 : 3 : D < @ 2 0 < J ; @{ w x z { t j f j k c d i j k b g l C 1 : C A < J 2 1 ; O : B < 2 r g a h y c k t j a l m k b n c l j k 0 1 2 3 a b c d d � { � a æA D B : 1 < J : < : 1 3 @ C D B E 2 D B ; < ; 2 D @ 2 0 < J ; @ { w x z { t j f j k c d i j k b g l æ A R 2 D L 1 ; < < : DD 2 < ; 0 ; E C < ; 2 D 0 1 2 3 < J : & : R C 1 < 3 : D < < J C < C E 2 3 R F : < : �  + J C @ W : : D 1 : E : ; K : B =
E  Small MS4s Not Required to Gain Coverage å i j k c l m k a 2 0 A D 1 : P A F C < : B a b c d d � { � a 3 C N C R R F N 0 2 1 E 2 K : 1 C P : A D B : 1 < J ; @ { w x z { t j f j k c di j k b g l C < C D N < ; 3 : H R : 1 ' C 1 < + + = V =
F.  Extension of Permit Coverage to Covered Entity=s Full Jurisdiction å i j k c l m k a 2 0 < 1 C B ; < ; 2 D C F F C D B A @ : E 2 D < 1 2 F ( # ^ @ 3 A @ < : Q < : D B < J : ; 3 R F : 3 : D < C < ; 2 D 2 03 ; D ; 3 A 3 E 2 D < 1 2 F 3 : C @ A 1 : @ _ ( - ( @ ` ^ C D B T ; D C E E 2 1 B C D E : L ; < J } k g l j k g m f ç 2 0 < J :& : @ ; P D C < ; 2 D - 1 ; < : 1 ; C 2 1 C R R F N 0 2 1 C L C ; K : 1 H ; 0 : F ; P ; W F : =å i j k c l m k a 2 0 C F F 1 : P A F C < : B a b c d d � { � @ 3 C N C F @ 2 : Q < : D B < J : ; 3 R F : 3 : D < C < ; 2 D 2 0 C D N 2 0 < J :@ ; Q ( - ( @ < 2 C 1 : C @ A D B : 1 < J : ; 1 E 2 D < 1 2 F H W A < 2 A < @ ; B : 2 0 < J : : Q ; @ < ; D P C 1 : C E 2 K : 1 : B W N < J ; @{ w x z { t j f j k c d i j k b g l = $ J ; @ 3 C N W : B 2 D : W N B : @ E 1 ; W ; D P < J : R 1 2 P 1 C 3 E 2 3 R 2 D : D < @_ ( - ( @ ` W : ; D P : Q < : D B : B C D B < J : P : 2 P 1 C R J ; E : Q < : D < < 2 L J ; E J < J : N C 1 : W : ; D P : Q < : D B : B ; D< J : C D D A C F 1 : R 2 1 < _ ' C 1 < * = - = ` C D B ; D B ; E C < ; D P ; D < J : ( A D ; E ; R C F - 2 3 R F ; C D E : - : 1 < ; 0 ; E C < ; 2 D_ ( - - ` 0 2 1 3 _ ' C 1 < * = & = ` < J C < < J : R 1 2 P 1 C 3 L C @ : Q < : D B : B < 2 < J : h m | j k j r j f l g l o =a 0 A F FØ A 1 ; @ B ; E < ; 2 D =
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G. Single Entity to Cover thex j i c k l b j f l< J C < ; < L C @ 0 2 1 3 : B ; D C E E 2 1 B C D E : L ; < J C R R F ; E C W F : @ < C < : C D B Û 2 1 F 2 E C F F : P ; @ F C < ; 2 D H C D B < J C <; < J C @ < J : F : P C F C A < J 2 1 ; < N C D B E C R C E ; < N _ 0 ; D C D E ; C F H 1 : @ 2 A 1 E : @ H : < E = ` < 2 3 : : < < J :1 : Ñ A ; 1 : 3 : D < @ 2 0 < J ; @ { w x z { t j f j k c d i j k b g l = & : R : D B ; D P 2 D < J : ( - ( _ @ ` ; 3 R F : 3 : D < : B H < J :@ ; D P F : : D < ; < N @ J C F F B : 3 2 D @ < 1 C < : < J C < ; < J C @ < J : 0 2 F F 2 L ; D P E C R C E ; < ; : @ H C @ C R R F ; E C W F : 0 2 1 : C E J( - ( < J C < < J : @ ; D P F : : D < ; < N ; @ @ : : u ; D P E 2 K : 1 C P : A D B : 1 < J ; @ # ' & � # P : D : 1 C F R : 1 3 ; < M� = + D ; < ; C < : C D B C B 3 ; D ; @ < : 1 C R R 1 2 R 1 ; C < : : D 0 2 1 E : 3 : D < R 1 2 E : B A 1 : @ H? = - 2 F F : E < H 0 ; D C D E : H W 2 D B 2 1 2 < J : 1 L ; @ : W 2 1 1 2 L 3 2 D : N 0 2 1 E C R ; < C F R 1 2 Ø : E < @ HS = - 2 D < 1 2 F < J : 3 C D C P : 3 : D < C D B 2 R : 1 C < ; 2 D 2 0 < J : @ < 2 1 3 @ : L : 1 @ N @ < : 3 H^ = + 3 R F : 3 : D < W : @ < 3 C D C P : 3 : D < R 1 C E < ; E : @ C < C F F 3 A D ; E ; R C F 0 C E ; F ; < ; : @ B ; @ E J C 1 P ; D P < 2< J : ( # ^ H C D BT =  W < C ; D C E E : @ @ < 2 R 1 2 R : 1 < N < J C < 3 C N W : D : E : @ @ C 1 N 0 2 1 @ ; < ; D P @ < 2 1 3 L C < : 13 C D C P : 3 : D < 0 C E ; F ; < ; : @ C D B Û 2 1 R 1 C E < ; E : @ =$ J : @ ; D P F : : D < ; < N 3 A @ < @ A W 3 ; < C E 2 3 R F : < : �  + 0 2 1 3 < 2 < J : x j i c k l b j f l H B : < C ; F ; D P L J ; E J2 0 < J : 1 : P A F C < : B ( # ^ @ ; < L ; F F P C ; D E 2 K : 1 C P : 0 2 1 C D B L J ; E J 2 0 < J : ( - ( @ H 2 1 R C 1 < @ 2 0( - ( @ H ; < L ; F F ; 3 R F : 3 : D < 0 2 1 : C E J R C 1 < ; E A F C 1 1 : P A F C < : B ( # ^ = % E 2 R N 2 0 < J : B 2 E A 3 : D <0 2 1 3 ; D P < J : @ ; D P F : : D < ; < N H C D B B : < C ; F ; D P < J : F : P C F C A < J 2 1 ; < N C D B E C R C E ; < N 2 0 < J : @ ; D P F :: D < ; < N H 3 A @ < W : C < < C E J : B < 2 < J : �  + = ' 1 ; 2 1 < 2 < J : @ ; D P F : : D < ; < N P C ; D ; D P E 2 K : 1 C P : A D B : 1< J ; @ # ' & � # P : D : 1 C F R : 1 3 ; < H : C E J 1 : P A F C < : B ( # ^ H 0 2 1 L J ; E J < J : @ ; D P F : : D < ; < N L ; F F; 3 R F : 3 : D < ; D P 2 D : 2 1 3 2 1 : ( - ( 3 A @ < @ A W 3 ; < C E 2 3 R F : < : D 2 < ; E : 2 0 < : 1 3 ; D C < ; 2 D _ �  $ ` =$ J ; @ D 2 < ; E : @ J C F F @ R : E ; 0 N L J ; E J 2 0 < J : 3 ; D ; 3 A 3 E 2 D < 1 2 F 3 : C @ A 1 : @ < J : @ ; D P F : : D < ; < N L ; F F; 3 R F : 3 : D < 0 2 1 < J : ( # ^ C D B L J ; E J 2 0 < J : 3 ; D ; 3 A 3 E 2 D < 1 2 F 3 : C @ A 1 : @ < J : ( # ^ L ; F F; 3 R F : 3 : D < =
Part III. SPECIAL CONDITIONS 

A.  Discharge Compliance with Water Quality Standards � J : 1 : C r g a h y c k t j ; @ C F 1 : C B N C A < J 2 1 ; O : B A D B : 1 < J ; @ { w x z { t j f j k c d i j k b g l C D B ; @ F C < : 1B : < : 1 3 ; D : B < 2 B ; 1 : E < F N 2 1 ; D B ; 1 : E < F N E C A @ : 2 1 J C K : < J : 1 : C @ 2 D C W F : R 2 < : D < ; C F < 2 E C A @ : 2 1E 2 D < 1 ; W A < : < 2 < J : K ; 2 F C < ; 2 D 2 0 C D C R R F ; E C W F : n c l j k è e c d g l o a l c f r c k r H < J : x j i c k l b j f l L ; F FD 2 < ; 0 N < J : h m | j k j r j f l g l o 2 0 @ A E J K ; 2 F C < ; 2 D _ @ ` C D B 3 C N < C u : : D 0 2 1 E : 3 : D < C E < ; 2 D @ 0 2 1 @ A E JK ; 2 F C < ; 2 D @ = $ J : h m | j k j r j f l g l o 3 A @ < < C u : C F F D : E : @ @ C 1 N C E < ; 2 D @ < 2 : D @ A 1 : 0 A < A 1 :r g a h y c k t j a B 2 D 2 < B ; 1 : E < F N 2 1 ; D B ; 1 : E < F N E C A @ : 2 1 E 2 D < 1 ; W A < : < 2 < J : K ; 2 F C < ; 2 D 2 0 C n c l j kè e c d g l o a l c f r c k r H C D B < J : h m | j k j r j f l g l o 3 A @ < B 2 E A 3 : D < < J : @ : C E < ; 2 D @ ; D < J : { � � w =
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4 X � � � Ì Ì Ì � \ � 9- 2 3 R F ; C D E : L ; < J < J ; @ 1 : Ñ A ; 1 : 3 : D < B 2 : @ D 2 < R 1 : E F A B : H F ; 3 ; < H 2 1 : F ; 3 ; D C < : C D N: D 0 2 1 E : 3 : D < C E < ; K ; < N C @ R 1 2 K ; B : B W N < J : ) : B : 1 C F C D B Û 2 1 # < C < : F C L 0 2 1 < J : A D B : 1 F N ; D PK ; 2 F C < ; 2 D = % B B ; < ; 2 D C F F N H ; 0 K ; 2 F C < ; 2 D @ 2 0 C R R F ; E C W F : L C < : 1 Ñ A C F ; < N @ < C D B C 1 B @ 2 E E A 1 H < J : DE 2 K : 1 C P : A D B : 1 < J ; @ { w x z { t j f j k c d i j k b g l 3 C N W : < : 1 3 ; D C < : B W N < J : x j i c k l b j f l ; DC E E 2 1 B C D E : L ; < J G T > � = ? � _ : ` H C D B < J : & : R C 1 < 3 : D < 3 C N 1 : Ñ A ; 1 : C D C R R F ; E C < ; 2 D 0 2 1 C DC F < : 1 D C < ; K : { w x z { t j f j k c d i j k b g l 2 1 g f r g | g r e c d { w x z { i j k b g l 3 C N W : ; @ @ A : B =
B. Impaired Waters ã � Ì � � � � � � � Æ � � � � 8 Æ � � � � ß � Æ � � � � 8 � � � Ì � � � � � � � � � � 6 � � � � � � � � 8 � � [ ß � ß � � Ê 5   Í 8+ 0 C a b c d d � { � r g a h y c k t j a C @ < 2 1 3 L C < : 1 R 2 F F A < C D < 2 0 E 2 D E : 1 D _ '  - ` < 2 C D g b i c g k j rL C < : 1 F ; @ < : B ; D % R R : D B ; Q ? H < J : E 2 K : 1 : B : D < ; < N 3 A @ < : D @ A 1 : D 2 D : < ; D E 1 : C @ : ; D ; < @r g a h y c k t j 2 0 < J : F ; @ < : B w å } < 2 < J C < L C < : 1 =V N Ò C D A C 1 N I H ? > � S H h m | j k j r j f l g l g j a 3 A @ < C @ @ : @ @ R 2 < : D < ; C F @ 2 A 1 E : @ 2 0 B ; @ E J C 1 P : 2 0@ < 2 1 3 L C < : 1 w å } _ @ ` H ; B : D < ; 0 N R 2 < : D < ; C F @ < 2 1 3 L C < : 1 R 2 F F A < C D < 1 : B A E < ; 2 D 3 : C @ A 1 : @ H C D B: K C F A C < : < J : ; 1 R 1 2 P 1 : @ @ ; D C B B 1 : @ @ ; D P < J : '  - _ # ` = � : L F N C A < J 2 1 ; O : B E 2 K : 1 : B : D < ; < ; : @3 A @ < R : 1 0 2 1 3 < J : C W 2 K : < C @ u @ L ; < J ; D T N : C 1 @ C 0 < : 1 P C ; D ; D P E 2 K : 1 C P : A D B : 1 < J ; @ # ' & � #P : D : 1 C F R : 1 3 ; < = - 2 K : 1 : B : D < ; < ; : @ 3 A @ < : K C F A C < : < J : ; 1 { � � w L ; < J 1 : @ R : E < < 2 < J :( # ^ é @ : 0 0 : E < ; K : D : @ @ ; D : D @ A 1 ; D P < J : 1 : ; @ D 2 D : < ; D E 1 : C @ : B ; @ E J C 1 P : 2 0 @ < 2 1 3 L C < : 1w å } _ @ ` < 2 < J : ; 3 R C ; 1 : B L C < : 1 @ 0 2 1 a l m k b a j n j k a y j r a < J C < J C K : A D B : 1 P 2 D :D 2 D D : P F ; P ; W F : E J C D P : @ @ A E J C @ E J C D P : @ < 2 F C D B A @ : C D B ; 3 R : 1 K ; 2 A @ E 2 K : 1 P 1 : C < : 1< J C D 2 D : C E 1 : H 2 1 @ < 2 1 3 L C < : 1 3 C D C P : 3 : D < R 1 C E < ; E : @ B A 1 ; D P < J : < ; 3 : < J : ( # ^ J C @W : : D E 2 K : 1 : B W N < J ; @ { w x z { t j f j k c d i j k b g l = $ J ; @ C @ @ : @ @ 3 : D < @ J C F F W : E 2 D B A E < : B 0 2 1< J : R 2 1 < ; 2 D @ 2 0 < J : a b c d d � { � a l m k b a j n j k a y j r < J C < r g a h y c k t j < 2 < J : F ; @ < : B L C < : 1 @_ @ : : % R R : D B ; Q ? ` = $ J : C @ @ : @ @ 3 : D < @ J C F F W : B 2 D : A @ ; D P x j i c k l b j f l @ A R R 2 1 < : B3 2 B : F ; D P 2 0 R 2 F F A < C D < F 2 C B ; D P =+ 0 < J : 3 2 B : F ; D P @ J 2 L @ ; D E 1 : C @ : @ ; D F 2 C B ; D P 2 0 < J : '  - H < J : # � ( ' 3 A @ < W : 3 2 B ; 0 ; : B< 2 1 : B A E : < J : F 2 C B ; D P < 2 3 : : < < J : D 2 D : < ; D E 1 : C @ : 1 : Ñ A ; 1 : 3 : D < = $ J : @ A W @ : Ñ A : D <C D D A C F 1 : R 2 1 < @ 3 A @ < E 2 D < C ; D C D C @ @ : @ @ 3 : D < 2 0 R 1 ; 2 1 ; < N @ < 2 1 3 L C < : 1 R 1 2 W F : 3 @ HR 2 < : D < ; C F 3 C D C P : 3 : D < R 1 C E < ; E : @ < J C < C 1 : : 0 0 : E < ; K : 0 2 1 1 : B A E < ; 2 D 2 0 @ < 2 1 3 L C < : 1'  - _ @ ` H C D B B 2 E A 3 : D < C P 1 2 @ @ : @ < ; 3 C < : 2 0 < J : : Q < : D < C D B E 2 @ < 2 0 < J : R 2 < : D < ; C F; 3 R 1 2 K : 3 : D < @ =Ú � Æ � � � � 8 � � � Ì � � � � � � � � � � 6 � � � � � � � � 8$ J : { � � w @ 0 2 1 h m | j k j r j f l g l g j a ; D < J : L C < : 1 @ J : B @ F ; @ < : B W : F 2 L 3 A @ < W : 3 2 B ; 0 ; : B < 2E 2 3 R F N L ; < J < J : 0 2 F F 2 L ; D P 1 : Ñ A ; 1 : 3 : D < @ C D B < J : L C < : 1 @ J : B ; 3 R 1 2 K : 3 : D < @ < 1 C < : P ; : @ =} m | j k j r j f l g l g j a ; 3 R F : 3 : D < ; D P < J : R 2 F F A < C D < @ R : E ; 0 ; E V ( ' @ ; D C B B ; < ; 2 D < 2 < J : V ( ' @1 : Ñ A ; 1 : B 2 0 C F F h m | j k j r j f l g l g j a L ; F F W : < C u ; D P @ C < ; @ 0 C E < 2 1 N @ < : R @ < 2 L C 1 B @ C E J ; : K ; D PE 2 3 R F ; C D E : L ; < J $ ( & , 1 : Ñ A ; 1 : 3 : D < @ = } m | j k j r j f l g l g j a A D B : 1 < J : ( # ^ { w x z { t j f j k c d
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Part IV. Stormwater Management Program (SWMP) Requirements 
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2 For example, villages are encouraged to cooperate with towns, towns with counties, and adjacent counties with each 
other. In addition, municipal governments are encouraged to coordinate and cooperate with non-traditional MS4s such 
as DOT, school and fire districts, Federal and State facilities located within and adjacent to their jurisdictions. Sewer 
boards, water boards, or other non-traditional entities are encouraged to partner with the municipality (municipalities) 
that they serve.
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D.  SWMP Development and Implementation for Covered entities Authorized by 
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Part V. PROGRAM ASSESSMENT, RECORD KEEPING, REPORTING 

AND CERTIFICATION REQUIREMENTS 
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Part VI. STANDARD PERMIT CONDITIONS  
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Part VII. MINIMUM CONTROL MEASURES - TRADITIONAL LAND USE 

CONTROL
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PART VIII. MINIMUM CONTROL MEASURES - TRADITIONAL 

NON-LAND USE CONTROL AND NON-TRADITIONAL MS4s 

A.  Traditional Non-Land Use Control and Non-traditional MS4 Minimum Control 

Measures (MCMs) $ J : @ : ( - ( @ C R R F N < 2 l k c r g l g m f c d f m f d c f r e a j h m f l k m d � { � a C D B f m f l k c r g l g m f c d � { � a =$ J : # � ( ' 0 2 1 < J : @ : a b c d d � { � a 3 A @ < W : E 2 3 R 1 ; @ : B 2 0 < J : U ( - ( @ W : F 2 L = + < ; @1 : E 2 3 3 : D B : B < J C < E 2 K : 1 : B : D < ; < ; : @ 1 : 0 : 1 < 2 C @ @ ; @ < C D E : C D B P A ; B C D E : B 2 E A 3 : D < @C K C ; F C W F : 0 1 2 3 < J : { l c l j C D B � ' % =s D B : 1 < J ; @ { w x z { t j f j k c d i j k b g l H < J : E 2 D < ; D A ; D P h m | j k j r j f l g l g j a C 1 : 1 : Ñ A ; 1 : B < 2; 3 R F : 3 : D < < J : ; 1 # � ( ' H ; D E F A B ; D P < J : ( - ( 1 : Ñ A ; 1 : 3 : D < @ W : F 2 L = � : L F N 1 : P A F C < : BE 2 K : 1 : B : D < ; < ; : @ C 1 : 1 : Ñ A ; 1 : B < 2 B : K : F 2 R < J : ; 1 # � ( ' H E 2 D < C ; D ; D P < J : ( - ( 1 : Ñ A ; 1 : 3 : D < @W : F 2 L H L ; < J ; D < J : 0 ; 1 @ < S N : C 1 @ 2 0 E 2 K : 1 C P : C D B < J : D E 2 3 3 : D E : ; 3 R F : 3 : D < C < ; 2 D =$ J : h m | j k j r j f l g l o 3 C N r j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ C D B Û 2 1 g b i d j b j f l < J : ; 1{ � � w L ; < J ; D < J : ; 1 Ø A 1 @ ; B ; E < ; 2 D 2 D < J : ; 1 2 L D = $ J : h m | j k j r j f l g l o 3 C N C F @ 2 r j | j d m i ï ð m kf j n d o c e l y m k g q j r � { � a ñ C D B Û 2 1 g b i d j b j f l R C 1 < 2 1 C F F 2 0 < J : ; 1 { � � w < J 1 2 A P J C D; D < : 1 3 A D ; E ; R C F R 1 2 P 1 C 3 L ; < J C D 2 < J : 1 h m | j k j r j f l g l o _ @ ` 2 1 < J 1 2 A P J 2 < J : 1 E 2 2 R : 1 C < ; K : 2 1E 2 D < 1 C E < A C F C P 1 : : 3 : D < @ L ; < J < J ; 1 B R C 1 < ; : @ < J C < R 1 2 K ; B : @ : 1 K ; E : @ < 2 < J : h m | j k j r j f l g l o ï a ñ =) 2 1 : C E J 2 0 < J : : F : 3 : D < @ 2 0 < J : # � ( ' R F C D H < J : h m | j k j r j f l g l o 3 A @ < ; B : D < ; 0 N _ ; ` < J :C P : D E ; : @ C D B Û 2 1 2 0 0 ; E : @ < J C < L 2 A F B W : 1 : @ R 2 D @ ; W F : 0 2 1 ; 3 R F : 3 : D < ; D P < J : # � ( ' R F C D: F : 3 : D < C D B _ ; ; ` C D N R 1 2 < 2 E 2 F @ 0 2 1 E 2 2 1 B ; D C < ; 2 D C 3 2 D P @ A E J C P : D E ; : @ C D B Û 2 1 2 0 0 ; E : @D : E : @ @ C 1 N 0 2 1 < J : ; 3 R F : 3 : D < C < ; 2 D 2 0 < J : R F C D : F : 3 : D < =$ 2 E 2 3 R F N L ; < J < J : 1 : Ñ A ; 1 : 3 : D < @ 2 0 < J ; @ { w x z { t j f j k c d i j k b g l H < J : l k c r g l g m f c d f m f d c f re a j h m f l k m d � { � a C D B f m f l k c r g l g m f c d � { � a @ J 2 A F B E 2 D @ ; B : 1 < J : ; 1 R A W F ; E < 2 W : < J :: 3 R F 2 N : : Û A @ : 1 R 2 R A F C < ; 2 D H K ; @ ; < 2 1 @ H 2 1 E 2 D < 1 C E < 2 1 @ Û B : K : F 2 R : 1 @ = � Q C 3 R F : @ 2 0 < J :R A W F ; E ; D E F A B : H W A < C 1 : D 2 < F ; 3 ; < : B < 2 M< 1 C D @ R 2 1 < C < ; 2 D h m | j k j r j f l g l g j a P : D : 1 C F R A W F ; E A @ ; D P 2 1 F ; K ; D P C F 2 D P < 1 C D @ R 2 1 < C < ; 2 D@ N @ < : 3 @ H @ < C 0 0 H E 2 D < 1 C E < 2 1 @ Ù: B A E C < ; 2 D C F h m | j k j r j f l g l g j a 0 C E A F < N H 2 < J : 1 @ < C 0 0 H @ < A B : D < @ H K ; @ ; < 2 1 @ Ù2 < J : 1 P 2 K : 1 D 3 : D < h m | j k j r j f l g l g j a @ < C 0 0 H E 2 D < 1 C E < 2 1 @ H K ; @ ; < 2 1 @ =ã � X ß â � � � Z � ß � � � � � � � � � È ß � � � � � � � � 6 � � � � � � � � � Ì � � � � � 8 6 Æ 5 X   � � � � � � � � � � �Ì � � � � � � � � � � � � �% < C 3 ; D ; 3 A 3 H C F F h m | j k j r j f l g l g j a 3 A @ < MC = + B : D < ; 0 N w å } @ H L C < : 1 W 2 B ; : @ 2 0 E 2 D E : 1 D H P : 2 P 1 C R J ; E C 1 : C @ 2 0 E 2 D E : 1 D H < C 1 P : <C A B ; : D E : @ Ù



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �T >

4 X � � � Ë Ì Ì Ì � \ � ã � 9W = x j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ C D B g b i d j b j f l C D 2 D P 2 ; D P R A W F ; E : B A E C < ; 2 D C D B2 A < 1 : C E J R 1 2 P 1 C 3 B : @ ; P D : B < 2 B : @ E 1 ; W : M; = < J : ; 3 R C E < @ 2 0 a l m k b n c l j k r g a h y c k t j a 2 D L C < : 1 W 2 B ; : @ Ù; ; = w å } a C D B < J : ; 1 @ 2 A 1 E : @ Ù; ; ; = @ < : R @ < J C < E 2 D < 1 ; W A < 2 1 @ 2 0 < J : @ : R 2 F F A < C D < @ E C D < C u : < 2 1 : B A E : R 2 F F A < C D < @ ; Da l m k b n c l j k 1 A D 2 0 0 Ù C D B; K = @ < : R @ < J C < E 2 D < 1 ; W A < 2 1 @ 2 0 D 2 D a l m k b n c l j k r g a h y c k t j a E C D < C u : < 2 1 : B A E :R 2 F F A < C D < @ _ D 2 D a l m k b n c l j k r g a h y c k t j a C 1 : F ; @ < : B ; D ' C 1 < + = % = ? ` ÙE = � B A E C < ; 2 D C F 3 C < : 1 ; C F @ 3 C N W : 3 C B : C K C ; F C W F : C < H F 2 E C < ; 2 D @ ; D E F A B ; D P H W A < D 2 < F ; 3 ; < : B < 2 M; = C < @ : 1 K ; E : C 1 : C @ H F 2 W W ; : @ H 2 1 2 < J : 1 F 2 E C < ; 2 D @ L J : 1 : ; D 0 2 1 3 C < ; 2 D ; @ 3 C B : C K C ; F C W F : Ù; ; = C < @ < C 0 0 < 1 C ; D ; D P Ù; ; ; = 2 D h m | j k j r j f l g l o = a L : W @ ; < : Ù; K = L ; < J R C N E J : E u @ Ù C D BK = ; D : 3 R F 2 N : : W 1 : C u 1 2 2 3 @ ÙB = x j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ H 1 : E 2 1 B H R : 1 ; 2 B ; E C F F N C @ @ : @ @ C D B 3 2 B ; 0 N C @D : : B : B b j c a e k c p d j t m c d a Ù C D B: = # : F : E < C D B ; 3 R F : 3 : D < C R R 1 2 R 1 ; C < : : B A E C < ; 2 D C D B 2 A < 1 : C E J c h l g | g l g j a C D B b j c a e k c p d jt m c d a < 2 : D @ A 1 : < J : 1 : B A E < ; 2 D 2 0 C F F w å } a ; D a l m k b n c l j k r g a h y c k t j a < 2 < J : � z w =Y � 
 ß � � � � 6 Æ 5 X Y � � � � � � � �0 = % < C 3 ; D ; 3 A 3 H < J : h m | j k j r j f l g l o @ J C F F 1 : R 2 1 < 2 D < J : ; < : 3 @ W : F 2 L M; = F ; @ < : B A E C < ; 2 D Û 2 A < 1 : C E J c h l g | g l g j a R : 1 0 2 1 3 : B C D B R 1 2 K ; B : C D N 1 : @ A F < @ _ D A 3 W : 1 2 0R : 2 R F : C < < : D B : B H C 3 2 A D < 2 0 3 C < : 1 ; C F @ B ; @ < 1 ; W A < : B H : < E = ` Ù; ; = : B A E C < ; 2 D 2 0 < J : R A W F ; E C W 2 A < < J : J C O C 1 B @ C @ @ 2 E ; C < : B L ; < J ; F F : P C F r g a h y c k t j a C D B; 3 R 1 2 R : 1 B ; @ R 2 @ C F 2 0 L C @ < : C @ 1 : Ñ A ; 1 : B W N ' C 1 < * + + + = % = S H 3 C N W : 1 : R 2 1 < : B ; D < J ; @@ : E < ; 2 D Ù; ; ; = h m | j k j r j f l g l o = a R : 1 0 2 1 3 ; D P < J : : B A E C < ; 2 D C D B 2 A < 1 : C E J C E < ; K ; < ; : @ 1 : Ñ A ; 1 : B W N2 < J : 1 ( - ( @ _ F ; @ < : B W : F 2 L ` H 3 C N 1 : R 2 1 < 2 D < J 2 @ : C E < ; K ; < ; : @ ; D ( - ( � C D B R 1 2 K ; B :< J : 0 2 F F 2 L ; D P ; D 0 2 1 3 C < ; 2 D C R R F ; E C W F : < 2 < J : ; 1 R 1 2 P 1 C 3 M+ & & � : B A E C < ; 2 D c h l g | g l g j a R F C D D : B 2 1 E 2 3 R F : < : B 0 2 1 < J : R A W F ; E H C @ 1 : Ñ A ; 1 : B W N' C 1 < * + + + = % = S ÙE 2 D @ < 1 A E < ; 2 D @ ; < : a l m k b n c l j k E 2 D < 1 2 F < 1 C ; D ; D P R F C D D : B 2 1 E 2 3 R F : < : B H C @1 : Ñ A ; 1 : B W N ' C 1 < * + + + = % = ^ Ù C D B: 3 R F 2 N : : R 2 F F A < ; 2 D R 1 : K : D < ; 2 D Û P 2 2 B J 2 A @ : u : : R ; D P < 1 C ; D ; D P R F C D D : B 2 1E 2 3 R F : < : B H C @ 1 : Ñ A ; 1 : B W N ' C 1 < * + + + = % = U Ù$ 2 0 C E ; F ; < C < : @ J C 1 : B C D D A C F 1 : R 2 1 < ; D P H ; 0 < J : : B A E C < ; 2 D C D B 2 A < 1 : C E J C E < ; K ; < ; : @C W 2 K : C 1 : ; 3 R F : 3 : D < : B W N C < J ; 1 B R C 1 < N H C D B < J : < J ; 1 B R C 1 < N ; @ E 2 3 R F : < ; D P < J :



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �T �

4 X � � � Ë Ì Ì Ì � \ � ã � � � � � � � 9C @ @ 2 E ; C < : B R 2 1 < ; 2 D @ 2 0 < J : C D D A C F 1 : R 2 1 < H < J C < < J ; 1 B R C 1 < N 3 C N 1 : R 2 1 < 2 D < J :: B A E C < ; 2 D C D B 2 A < 1 : C E J C E < ; K ; < ; : @ L ; < J ; D ( - ( � 2 0 < J : C D D A C F 1 : R 2 1 < C D B D 2 <L ; < J ; D < J : ( - ( @ < J C < < J : : B A E C < ; 2 D C D B 2 A < 1 : C E J C E < ; K ; < ; : @ C 1 : 1 : Ñ A ; 1 : B W N Ù; K = 1 : R 2 1 < 2 D : 0 0 : E < ; K : D : @ @ 2 0 R 1 2 P 1 C 3 H ü � w C D B b j c a e k c p d j t m c d C @ @ : @ @ 3 : D < Ù C D BK = 3 C ; D < C ; D 1 : E 2 1 B @ 2 0 C F F < 1 C ; D ; D P C E < ; K ; < ; : @P = ! : R 2 1 < ; D P 0 2 1 � � � � � � � � ß � � � � � þ ÿ � � � � � � � � � � � � � _ ( # ^ @ E 2 K : 1 : B 0 2 1 F : @ @ < J C D S N : C 1 @2 D < J : k j i m k l g f t r c l j ` = % < C 3 ; D ; 3 A 3 H < J : h m | j k j r j f l g l o @ J C F F 1 : R 2 1 < 2 D < J : ; < : 3 @W : F 2 L M; = � � � � � � � � � � � � ÿ � � � � � � � � � � � � � 8 � � � � � � � � � � � � M- 2 3 R F : < : ; D � : C 1 � _ 1 : R 2 1 < E J C D P : @ ; D � : C 1 ? C D B S C @ D : : B : B ` MF ; @ < _ C D B B : @ E 1 ; W : ; 0 D : E : @ @ C 1 N ` '  - @ Ùr j | j d m i b j f l 2 0 : B A E C < ; 2 D C D B 2 A < 1 : C E J R 1 2 P 1 C 3 C D B C E < ; K ; < ; : @ 0 2 1 < J : R A W F ; E< J C < C B B 1 : @ @ w å } a H P : 2 P 1 C R J ; E C 1 : C @ 2 0 E 2 D E : 1 D H C D B Û 2 1 r g a h y c k t j a < 2 ç � ç ï r ñÛ ê � x ~ L C < : 1 W 2 B ; : @ Ùh m | j k j r j f l g l g j a B : K : F 2 R ; D P : B A E C < ; 2 D C D B 2 A < 1 : C E J R 1 2 P 1 C 3 @ 1 : Ñ A ; 1 : B W N2 < J : 1 ( - ( @ _ F ; @ < : B W : F 2 L ` H 3 C N 1 : R 2 1 < 2 D B : K : F 2 R 3 : D < _ C D B ; 3 R F : 3 : D < C < ; 2 D2 0< J 2 @ : C E < ; K ; < ; : @ H ; 0 2 E E A 1 1 ; D P B A 1 ; D P < J : < J 1 : : N : C 1 B : K : F 2 R 3 : D < R : 1 ; 2 B ` ; D( - ( � C D B R 1 2 K ; B : < J : 0 2 F F 2 L ; D P ; D 0 2 1 3 C < ; 2 D C R R F ; E C W F : < 2 < J : ; 1 R 1 2 P 1 C 3 M+ & & � : B A E C < ; 2 D c h l g | g l g j a R F C D D : B 2 1 E 2 3 R F : < : B 0 2 1 < J : R A W F ; E H C @ 1 : Ñ A ; 1 : BW N ' C 1 < * + + + = % = S ÙE 2 D @ < 1 A E < ; 2 D @ ; < : a l m k b n c l j k E 2 D < 1 2 F < 1 C ; D ; D P R F C D D : B 2 1 E 2 3 R F : < : B H C @1 : Ñ A ; 1 : B W N ' C 1 < * + + + = % = ^ Ù C D B: 3 R F 2 N : : R 2 F F A < ; 2 D R 1 : K : D < ; 2 D Û P 2 2 B J 2 A @ : u : : R ; D P < 1 C ; D ; D P R F C D D : B 2 1E 2 3 R F : < : B H C @ 1 : Ñ A ; 1 : B W N ' C 1 < * + + + = % = U =$ 2 0 C E ; F ; < C < : @ J C 1 : B C D D A C F 1 : R 2 1 < ; D P H ; 0 < J : : B A E C < ; 2 D C D B 2 A < 1 : C E J C E < ; K ; < ; : @C W 2 K : C 1 : ; 3 R F : 3 : D < : B W N C < J ; 1 B R C 1 < N H C D B < J : < J ; 1 B R C 1 < N ; @ E 2 3 R F : < ; D P < J :C @ @ 2 E ; C < : B R 2 1 < ; 2 D @ 2 0 < J : C D D A C F 1 : R 2 1 < H < J C < < J ; 1 B R C 1 < N 3 C N 1 : R 2 1 < 2 D < J :: B A E C < ; 2 D C D B 2 A < 1 : C E J C E < ; K ; < ; : @ L ; < J ; D ( - ( � 2 0 < J : C D D A C F 1 : R 2 1 < C D B D 2 <L ; < J ; D < J : ( - ( @ < J C < < J : : B A E C < ; 2 D C D B 2 A < 1 : C E J C E < ; K ; < ; : @ C 1 : 1 : Ñ A ; 1 : B W N =; ; = X � � � � � � � � � � � � � � � � � � ÿ � � � � � � � � � � C @ @ : < 0 2 1 < J ; D ' C 1 < * + + + = % = � _ 0 ` C W 2 K : =- 2 3 3 : D E : g b i d j b j f l c l g m f 1 : R 2 1 < ; D P C 0 < : 1 < J 1 : : N : C 1 r j | j d m i b j f l R : 1 ; 2 B =� b i d j b j f l c l g m f 1 : R 2 1 < ; D P 3 C N W : P ; D : C 1 F ; : 1 ; 0 g b i d j b j f l c l g m f W : P ; D @ B A 1 ; D Pr j | j d m i b j f l R : 1 ; 2 B =Ú � X ß â � � � Ì � � � � � � � � � � � X � � � � � � � � � � � � 6 Æ 5 X   � � � � � � � � � � � Ì � � � � � � � � � � � � �% < C 3 ; D ; 3 A 3 H C F F h m | j k j r j f l g l g j a 3 A @ < M



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �T ?

4 X � � � Ë Ì Ì Ì � \ � Ú � 9C = - 2 3 R F N L ; < J { l c l j C D B F 2 E C F R A W F ; E D 2 < ; E : 1 : Ñ A ; 1 : 3 : D < @ ; B : D < ; 0 ; : B W : F 2 L L J : D; 3 R F : 3 : D < ; D P C R A W F ; E ; D K 2 F K : 3 : D < Û R C 1 < ; E ; R C < ; 2 D R 1 2 P 1 C 3 M; = l k c r g l g m f c d f m f d c f r e a j h m f l k m d � { � a @ J C F F E 2 3 R F N L ; < J < J : { l c l j å i j f � j j l g f t a~ c n C D B F 2 E C F R A W F ; E D 2 < ; E : 1 : Ñ A ; 1 : 3 : D < @ H @ A E J C @ å i j f � j j l g f t a ~ c n Ù C D B; ; = l k c r g l g m f c d f m f d c f r e a j h m f l k m d � { � a C D B f m f l k c r g l g m f c d � { � a 3 C N E 2 3 R F N L ; < J< J ; @ 1 : Ñ A ; 1 : 3 : D < W N B : < : 1 3 ; D ; D P L J 2 < J : ; 1 R A W F ; E ; @ _ @ < C 0 0 H K ; @ ; < 2 1 @ H E 2 D < 1 C E < 2 1 @ H: < E = ` C D B R 2 @ < ; D P D 2 < ; 0 ; E C < ; 2 D @ _ C @ D : : B : B ` ; D C 1 : C @ K ; : L C W F : W N < J : R A W F ; E = # A E JC 1 : C @ ; D E F A B : E 2 3 3 2 D C 1 : C @ H W A F F : < ; D W 2 C 1 B @ H C P : D E N Û 2 0 0 ; E : L : W R C P : @ H : < E = ) 2 1a b c d d � { � a L J 2 @ : R A W F ; E C 1 : ; D 3 A F < ; R F : F 2 E C < ; 2 D @ H D 2 < ; 0 ; E C < ; 2 D @ @ J C F F W : 3 C B :C K C ; F C W F : < 2 < J : R A W F ; E ; D C F F F 2 E C < ; 2 D @ L ; < J ; D < J : A 1 W C D ; O : B 2 1 C B B ; < ; 2 D C F F NB : @ ; P D C < : B C 1 : C @ ÙW = ' 1 2 K ; B : < J : 2 R R 2 1 < A D ; < N 0 2 1 < J : R A W F ; E < 2 R C 1 < ; E ; R C < : ; D < J : r j | j d m i b j f l Hg b i d j b j f l c l g m f æ 1 : K ; : L H C D B 1 : K ; @ ; 2 D 2 0 < J : { � � w ÙE = Í � � � � 8 � � � � � � � � � � ß â � � � � � � � � � � �+ B : D < ; 0 N C F 2 E C F R 2 ; D < 2 0 E 2 D < C E < 0 2 1 R A W F ; E E 2 D E : 1 D @ 1 : P C 1 B ; D P a l m k b n c l j k3 C D C P : 3 : D < C D B E 2 3 R F ; C D E : L ; < J < J ; @ { w x z { t j f j k c d i j k b g l = $ J : D C 3 : 2 1 < ; < F : 2 0< J ; @ E 2 D < C E < C D B < J : < : F : R J 2 D : D A 3 W : 1 3 A @ < W : R A W F ; @ J : B ; D R A W F ; E 2 A < 1 : C E J C D BR A W F ; E R C 1 < ; E ; R C < ; 2 D 3 C < : 1 ; C F @ C D B u : R < A R B C < : B L ; < J < J : x j i c k l b j f l 2 D < J : ( - -0 2 1 3 ÙB = \ � � ß � � � � � � � � � � � 8 � � � � � � � � �V : F 2 L C 1 : < J : 1 : Ñ A ; 1 : 3 : D < @ 0 2 1 < J : C D D A C F 1 : R 2 1 < R 1 : @ : D < C < ; 2 D M; = R 1 ; 2 1 < 2 @ A W 3 ; < < ; D P < J : 0 ; D C F C D D A C F 1 : R 2 1 < < 2 < J : x j i c k l b j f l H W N Ò A D : � 2 0 : C E J1 : R 2 1 < ; D P N : C 1 _ @ : : ' C 1 < * = - = ` H R 1 : @ : D < < J : B 1 C 0 < C D D A C F 1 : R 2 1 < ; D C 0 2 1 3 C < < J C < ; @2 R : D < 2 < J : R A W F ; E H L J : 1 : < J : R A W F ; E E C D C @ u Ñ A : @ < ; 2 D @ C D B 3 C u : E 2 3 3 : D < @ 2 D< J : 1 : R 2 1 < = $ J ; @ E C D W : B 2 D : MC < C 3 : : < ; D P < J C < ; @ 2 R : D < 2 < J : R A W F ; E H L J : 1 : < J : R A W F ; E C < < : D B : : @ C 1 : C W F : < 2C @ u Ñ A : @ < ; 2 D @ C W 2 A < C D B 3 C u : E 2 3 3 : D < @ 2 D < J : 1 : R 2 1 < = $ J ; @ 3 C N W : C 1 : P A F C 13 : : < ; D P 2 0 C D : Q ; @ < ; D P W 2 C 1 B = + < 3 C N C F @ 2 W : C @ : R C 1 C < : 3 : : < ; D P H @ R : E ; 0 ; E C F F N0 2 1 a l m k b n c l j k = + 0 3 A F < ; R F : h m | j k j r j f l g l g j a C 1 : L 2 1 u ; D P < 2 P : < J : 1 H < J : N 3 C NJ C K : C P 1 2 A R 3 : : < ; D P _ 1 : 0 : 1 < 2 ' C 1 < * = - = ? ` Ù 2 12 D < J : ; D < : 1 D : < W N M3 C u ; D P < J : C D D A C F 1 : R 2 1 < C K C ; F C W F : < 2 < J : R A W F ; E 2 D C L : W @ ; < : MR 1 2 K ; B ; D P < J : R A W F ; E < J : 2 R R 2 1 < A D ; < N < 2 R 1 2 K ; B : E 2 3 3 : D < @ 2 D < J : ; D < : 1 D : <2 1 2 < J : 1 L ; @ : Ù C D B



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �T S

4 X � � � Ë Ì Ì Ì � \ � Ú � � � � � 9 3 C u ; D P C K C ; F C W F : < J : 2 R R 2 1 < A D ; < N 0 2 1 < J : R A W F ; E < 2 1 : Ñ A : @ < C D 2 R : D R A W F ; E3 : : < ; D P < 2 C @ u Ñ A : @ < ; 2 D @ C W 2 A < C D B 3 C u : E 2 3 3 : D < @ 2 D < J : 1 : R 2 1 < Ù; ; = l k c r g l g m f c d f m f d c f r e a j h m f l k m d � { � a 3 A @ < E 2 3 R F N L ; < J ' C 1 < * + + + = % = ? = _ B ` _ ; ` C W 2 K : =+ 0 < J : N E J 2 2 @ : < 2 R 1 : @ : D < < J : B 1 C 0 < C D D A C F 1 : R 2 1 < C < C 3 : : < ; D P H ; < 3 C N W :R 1 : @ : D < : B C < C D : Q ; @ < ; D P 3 : : < ; D P _ : = P = C 3 : : < ; D P 2 0 < J : � D K ; 1 2 D 3 : D < C F( C D C P : 3 : D < - 2 A D E ; F H � C < : 1 Ó A C F ; < N - 2 2 1 B ; D C < ; D P - 2 3 3 ; < < : : H 2 < J : 1 C P : D E ; : @ H 2 1C 3 : : < ; D P @ R : E ; 0 ; E C F F N 0 2 1 @ < 2 1 3 L C < : 1 ` H 2 1 3 C B : C K C ; F C W F : 0 2 1 1 : K ; : L 2 D < J :; D < : 1 D : < = $ J : h m | j k j r j f l g l o 3 A @ < 3 C u : R A W F ; E < J : 0 2 F F 2 L ; D P ; D 0 2 1 3 C < ; 2 D L J : DD 2 < ; E ; D P < J : R 1 : @ : D < C < ; 2 D ; D C E E 2 1 B C D E : L ; < J å i j f � j j l g f t a ~ c n 2 1 2 < J : 1 F 2 E C FR A W F ; E D 2 < ; E : 1 : Ñ A ; 1 : 3 : D < @ M< J : R F C E : 3 : D < 2 0 < J : C D D A C F 1 : R 2 1 < 2 D < J : C P : D B C 2 0 < J ; @ 3 : : < ; D P 2 1 F 2 E C < ; 2 D2 D < J : ; D < : 1 D : < Ù< J : 2 R R 2 1 < A D ; < N 0 2 1 R A W F ; E E 2 3 3 : D < = $ J ; @ { w x z { t j f j k c d i j k b g l B 2 : @ D 2 <1 : Ñ A ; 1 : C @ R : E ; 0 ; : B < ; 3 : 0 1 C 3 : 0 2 1 R A W F ; E E 2 3 3 : D < @ H C F < J 2 A P J ; < ; @1 : E 2 3 3 : D B : B < J C < h m | j k j r j f l g l g j a R 1 2 K ; B : < J : R A W F ; E C D 2 R R 2 1 < A D ; < N < 2E 2 3 3 : D < 0 2 1 C R : 1 ; 2 B C 0 < : 1 < J : 3 : : < ; D P = - 2 3 3 : D < @ 1 : E : ; K : B C 0 < : 1 < J : 0 ; D C FC D D A C F 1 : R 2 1 < ; @ @ A W 3 ; < < : B @ J C F F W : 1 : R 2 1 < : B L ; < J < J : 0 2 F F 2 L ; D P N : C 1
=

@C D D A C F 1 : R 2 1 < = } m | j k j r j f l g l g j a 3 A @ < < C u : ; D < 2 C E E 2 A D < < J 2 @ : E 2 3 3 : D < @ ; D < J :0 2 F F 2 L ; D P N : C 1 Ù< J : B C < : C D B < ; 3 : 2 0 < J : 3 : : < ; D P 2 1 B C < : C D D A C F 1 : R 2 1 < W : E 2 3 : @ C K C ; F C W F : 2 D< J : ; D < : 1 D : < Ù C D B< J : C K C ; F C W ; F ; < N 2 0 < J : B 1 C 0 < 1 : R 2 1 < 0 2 1 1 : K ; : L R 1 ; 2 1 < 2 < J : R A W F ; E 3 : : < ; D P 2 1B A 1 C < ; 2 D 2 0 C K C ; F C W ; F ; < N 2 0 < J : C D D A C F 1 : R 2 1 < 2 D < J : ; D < : 1 D : < Ù; ; ; = f m f l k c r g l g m f c d � { � a < N R ; E C F F N B 2 D 2 < J C K : 1 : P A F C 1 3 : : < ; D P @ B A 1 ; D P L J ; E J CR 1 : @ : D < C < ; 2 D 2 D < J : C D D A C F 1 : R 2 1 < E C D W : 3 C B : = $ J 2 @ : h m | j k j r j f l g l g j a 3 C NE 2 3 R F N L ; < J < J ; @ 1 : Ñ A ; 1 : 3 : D < W N : ; < J : 1 MD 2 < ; E ; D P < J : C K C ; F C W ; F ; < N 2 0 < J : 1 : R 2 1 < 0 2 1 R A W F ; E E 2 3 3 : D < W N R 2 @ < ; D P C @ ; P D HR 2 @ < ; D P 2 D L : W @ ; < : H 2 1 2 < J : 1 3 : < J 2 B @ L ; < J ; D 0 2 1 3 C < ; 2 D C W 2 A < < J : C K C ; F C W ; F ; < NC D B F 2 E C < ; 2 D L J : 1 : < J : R A W F ; E E C D K ; : L ; < C D B E 2 D < C E < ; D 0 2 1 3 C < ; 2 D 0 2 1 < J 2 @ :< J C < 1 : C B < J : 1 : R 2 1 < < 2 @ A W 3 ; < E 2 3 3 : D < @ Ù 2 10 2 F F 2 L ; D P < J : ; D < : 1 D : < R 1 : @ : D < C < ; 2 D C @ : Q R F C ; D : B ; D ' C 1 < * + + + = % = ? _ B ` _ ; ` C W 2 K : Ù; K = < J : x j i c k l b j f l 1 : E 2 3 3 : D B @ < J C < C D D 2 A D E : 3 : D < @ W : @ : D < B ; 1 : E < F N < 2 ; D B ; K ; B A C F @_ R A W F ; E C D B R 1 ; K C < : ; D < : 1 : @ < : B R C 1 < ; : @ ` u D 2 L D < 2 J C K : C @ R : E ; 0 ; E ; D < : 1 : @ < ; D < J :E 2 K : 1 : B : D < ; < N
=

@ { � � w Ù



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �T ^

4 X � � � Ë Ì Ì Ì � \ � Ú � � � 9K = ; D E F A B : C @ A 3 3 C 1 N 2 0 E 2 3 3 : D < @ C D B ; D < : D B : B 1 : @ R 2 D @ : @ L ; < J < J : 0 ; D C F C D D A C F1 : R 2 1 < = - J C D P : @ 3 C B : < 2 < J : { � � w ; D 1 : @ R 2 D @ : < 2 E 2 3 3 : D < @ @ J 2 A F B W :B : @ E 1 ; W : B ; D < J : C D D A C F 1 : R 2 1 < Ù C D BK ; = : D @ A 1 : < J C < C E 2 R N 2 0 < J : 0 ; D C F 1 : R 2 1 < C D B H W : P ; D D ; D P ; D ? > > � H < J : # � ( ' R F C D C 1 :C K C ; F C W F : 0 2 1 R A W F ; E ; D @ R : E < ; 2 D Ù: = x j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ H 1 : E 2 1 B H R : 1 ; 2 B ; E C F F N C @ @ : @ @ C D B 3 2 B ; 0 N C @D : : B : B b j c a e k c p d j t m c d a Ù C D B0 = # : F : E < C D B ; 3 R F : 3 : D < C R R 1 2 R 1 ; C < : R A W F ; E ; D K 2 F K : 3 : D < Û R C 1 < ; E ; R C < ; 2 D c h l g | g l g j a C D Bb j c a e k c p d j t m c d a < 2 : D @ A 1 : < J : 1 : B A E < ; 2 D 2 0 C F F 2 0 < J : w å } a ; D a l m k b n c l j k r g a h y c k t j a< 2 < J : � z w =Y � 
 ß � � � � 6 Æ 5 X Y � � � � � � � �P = X � � � � � � � � � � � � � � � � � � ÿ � � � � � � � � � � 0 2 1 � � � � � � ß � � � þ ÿ � � � � � � � � � � � � � _ ( # ^ @ E 2 K : 1 : B0 2 1 S 2 1 3 2 1 : N : C 1 @ 2 D < J : k j i m k l g f t r c l j ` = % < C 3 ; D ; 3 A 3 H < J : h m | j k j r j f l g l o @ J C F F1 : R 2 1 < 2 D < J : ; < : 3 @ W : F 2 L M; = C D D A C F 1 : R 2 1 < R 1 : @ : D < C < ; 2 D ; D 0 2 1 3 C < ; 2 D _ B C < : H < ; 3 : H C < < : D B : : @ ` 2 1 ; D 0 2 1 3 C < ; 2 DC W 2 A < J 2 L < J : C D D A C F 1 : R 2 1 < L C @ 3 C B : C K C ; F C W F : 0 2 1 E 2 3 3 : D < Ù; ; = E 2 3 3 : D < @ 1 : E : ; K : B C D B ; D < : D B : B 1 : @ R 2 D @ : @ _ C @ C D C < < C E J 3 : D < ` Ù C D B; ; ; = 1 : R 2 1 < 2 D : 0 0 : E < ; K : D : @ @ 2 0 R 1 2 P 1 C 3 H ü � w C D B b j c a e k c p d j t m c d C @ @ : @ @ 3 : D < ÙJ = ! : R 2 1 < ; D P 0 2 1 � � � � � � � � ß � � � � � þ ÿ � � � � � � � � � � � � � _ ( # ^ @ E 2 K : 1 : B 0 2 1 F : @ @ < J C D S N : C 1 @2 D < J : k j i m k l g f t r c l j ` = % < C 3 ; D ; 3 A 3 H < J : h m | j k j r j f l g l o @ J C F F 1 : R 2 1 < 2 D < J : ; < : 3 @W : F 2 L M; = � � � � � � � � � � � � ÿ � � � � � � � � � � � � � 8 � � � � � � � � � � � � M- 2 3 R F : < : 0 2 1 � : C 1 � H ? H C D B S MC D D A C F 1 : R 2 1 < R 1 : @ : D < C < ; 2 D ; D 0 2 1 3 C < ; 2 D _ B C < : H < ; 3 : H C < < : D B : : @ ` 2 1 ; D 0 2 1 3 C < ; 2 DC W 2 A < J 2 L < J : C D D A C F 1 : R 2 1 < L C @ 3 C B : C K C ; F C W F : 0 2 1 E 2 3 3 : D < Ù C D BE 2 3 3 : D < @ 1 : E : ; K : B C D B ; D < : D B : B 1 : @ R 2 D @ : @ _ C @ C D C < < C E J 3 : D < ` =; ; = � � � � � � � � � � � � � � � � � � � ÿ � � � � � � � � � � C @ @ : < 0 2 1 < J ; D ' C 1 < * + + + = % = ? = P C W 2 K : =- 2 3 3 : D E : g b i d j b j f l c l g m f 1 : R 2 1 < ; D P C 0 < : 1 < J 1 : : N : C 1 r j | j d m i b j f l R : 1 ; 2 B =� b i d j b j f l c l g m f 1 : R 2 1 < ; D P 3 C N W : P ; D : C 1 F ; : 1 ; 0 g b i d j b j f l c l g m f W : P ; D @ B A 1 ; D PB : K : F 2 R 3 : D < R : 1 ; 2 B =ä � Ì � � � � � �   � 8 � � � � � �   � � � � � � � � � � � Z � � � � � � � � � � 4 Ì     Z 9 6 Æ 5 X   � � � � � � � � � � �Ì � � � � � � � � � � � � �% < C 3 ; D ; 3 A 3 H C F F h m | j k j r j f l g l g j a 3 A @ < M



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �T T

4 X � � � Ë Ì Ì Ì � \ � ä � 9C = x j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ H g b i d j b j f l C D B : D 0 2 1 E : C R 1 2 P 1 C 3 < 2 B : < : E <C D B : F ; 3 ; D C < : g d d g h g l r g a h y c k t j a _ C @ B : 0 ; D : B C < ^ > - ) ! � ? ? = ? U _ W ` _ ? ` ` ; D < 2 < J : a b c d d � { � �W = x j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ C D B 3 C ; D < C ; D C 3 C R H C < C 3 ; D ; 3 A 3 L ; < J ; D < J :h m | j k j r j f l g l o = a Ø A 1 ; @ B ; E < ; 2 D ; D < J : e k p c f g q j r c k j c c f r c r r g l g m f c d d o r j a g t f c l j r c k j c H@ J 2 L ; D P M; = < J : F 2 E C < ; 2 D 2 0 C F F m e l ð c d d a C D B < J : D C 3 : @ C D B F 2 E C < ; 2 D 2 0 C F F a e k ð c h j n c l j k a m ð l y j{ l c l j < J C < 1 : E : ; K : r g a h y c k t j a 0 1 2 3 < J 2 @ : m e l ð c d d a Ù; ; = W N ( C 1 E J � H ? > � > H < J : R 1 : F ; 3 ; D C 1 N W 2 A D B C 1 ; : @ 2 0 < J : h m | j k j r j f l g l o = a a l m k ba j n j k a y j r a B : < : 1 3 ; D : B A @ ; D P . + # 2 1 2 < J : 1 < 2 2 F @ H : K : D ; 0 < J : N : Q < : D B 2 A < @ ; B : 2 0< J : e k p c f g q j r c k j c _ < 2 0 C E ; F ; < C < : < 1 C E u B 2 L D ` H C D B c r r g l g m f c d d o r j a g t f c l j r C 1 : CL ; < J ; D < J : h m | j k j r j f l g l o =a Ø A 1 ; @ B ; E < ; 2 D Ù C D B; ; ; = L J : D P 1 C D < 0 A D B @ C 1 : 3 C B : C K C ; F C W F : 2 1 0 2 1 @ : L : 1 F ; D : @ @ A 1 K : N : B B A 1 ; D P C D ; F F ; E ; <B ; @ E J C 1 P : < 1 C E u B 2 L D H < J : h m | j k j r j f l g l o =a @ < 2 1 3 @ : L : 1 @ N @ < : 3 ; D C E E 2 1 B C D E : L ; < JC K C ; F C W F : { l c l j C D B � ' % P A ; B C D E : ÙE = ) ; : F B K : 1 ; 0 N m e l ð c d d F 2 E C < ; 2 D @ ÙB = - 2 D B A E < C D 2 A < 0 C F F 1 : E 2 D D C ; @ @ C D E : ; D K : D < 2 1 N H C @ B : @ E 1 ; W : B ; D < J : � ' % R A W F ; E C < ; 2 D: D < ; < F : B + F F ; E ; < & ; @ E J C 1 P : & : < : E < ; 2 D C D B � F ; 3 ; D C < ; 2 D M % . A ; B C D E : ( C D A C F 0 2 1 ' 1 2 P 1 C 3& : K : F 2 R 3 : D < C D B $ : E J D ; E C F % @ @ : @ @ 3 : D < H C B B 1 : @ @ ; D P : K : 1 N m e l ð c d d L ; < J ; D < J :e k p c f g q j r c k j c C D B c r r g l g m f c d d o r j a g t f c l j r c k j c L ; < J ; D < J : h m | j k j r j f l g l o =aØ A 1 ; @ B ; E < ; 2 D C < F : C @ < 2 D E : : K : 1 N 0 ; K : N : C 1 @ H L ; < J 1 : C @ 2 D C W F : R 1 2 P 1 : @ @ : C E J N : C 1 Ù: = ( C R D : L m e l ð c d d a C @ < J : N C 1 : E 2 D @ < 1 A E < : B 2 1 B ; @ E 2 K : 1 : B L ; < J ; D < J : e k p c f g q j r c k j c 2 1c r r g l g m f c d d o r j a g t f c l j r C 1 : C Ù0 = ' 1 2 J ; W ; < g d d g h g l r g a h y c k t j a ; D < 2 < J : a b c d d � { � C D B g b i d j b j f l C R R 1 2 R 1 ; C < : : D 0 2 1 E : 3 : D <R 1 2 E : B A 1 : @ C D B C E < ; 2 D @ W : F 2 L H C @ C R R F ; E C W F : M; = 0 2 1 l k c r g l g m f c d f m f d c f r e a j h m f l k m d � { � a M: 0 0 : E < ; K : F N R 1 2 J ; W ; < H < J 1 2 A P J C F C L H 2 1 B ; D C D E : H 2 1 2 < J : 1 1 : P A F C < 2 1 N 3 : E J C D ; @ 3 Hg d d g h g l r g a h y c k t j a ; D < 2 < J : a b c d d � { � C D B g b i d j b j f l C R R 1 2 R 1 ; C < : : D 0 2 1 E : 3 : D <R 1 2 E : B A 1 : @ C D B C E < ; 2 D @ Ù C D B< J : F C L H 2 1 B ; D C D E : H 2 1 2 < J : 1 1 : P A F C < 2 1 N 3 : E J C D ; @ 3 3 A @ < W : : Ñ A ; K C F : D < < 2 < J :{ l c l j = @ 3 2 B : F � x x z F 2 E C F F C L
A

� � # & � - ( 2 B : F , 2 E C F , C L < 2 ' 1 2 J ; W ; < + F F ; E ; <& ; @ E J C 1 P : @ H % E < ; K ; < ; : @ C D B - 2 D D : E < ; 2 D @ < 2 # : R C 1 C < : # < 2 1 3 # : L : 1 # N @ < : 3 @
@B : K : F 2 R : B W N < J : { l c l j H C @ B : < : 1 3 ; D : B C D B E : 1 < ; 0 ; : B < 2 W : : Ñ A ; K C F : D < W N < J :C < < 2 1 D : N 1 : R 1 : @ : D < ; D P < J : a b c d d � { � Ù C D B



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �T U

4 X � � � Ë Ì Ì Ì � \ � ä � � � 9; ; = 0 2 1 f m f l k c r g l g m f c d � { � a MR 1 2 J ; W ; < C D B : D 0 2 1 E : C P C ; D @ < g d d g h g l r g a h y c k t j a < J 1 2 A P J C K C ; F C W F : 3 : E J C D ; @ 3 @_ ; : = < : D C D < F : C @ : C P 1 : : 3 : D < @ H W ; B @ R : E ; 0 ; E C < ; 2 D @ H 1 : Ñ A : @ < @ 0 2 1 R 1 2 R 2 @ C F @ H@ < C D B C 1 B E 2 D < 1 C E < R 1 2 K ; @ ; 2 D @ H E 2 D D : E < ; 2 D R : 1 3 ; < @ H 3 C ; D < : D C D E : B ; 1 : E < ; K : @ ÛV ( ' # H C E E : @ @ R : 1 3 ; < @ H E 2 D @ A F < C D < C P 1 : : 3 : D < @ H ; D < : 1 D C F R 2 F ; E ; : @ ` ÙR 1 2 E : B A 1 : @ 2 1 R 2 F ; E ; : @ 3 A @ < W : B : K : F 2 R : B 0 2 1 ; 3 R F : 3 : D < C < ; 2 D C D B: D 0 2 1 E : 3 : D < 2 0 < J : 3 : E J C D ; @ 3 @ ÙC L 1 ; < < : D B ; 1 : E < ; K : 0 1 2 3 < J : R : 1 @ 2 D C A < J 2 1 ; O : B < 2 @ ; P D < J : �  + @ < C < ; D P < J C <A R B C < : B 3 : E J C D ; @ 3 @ 3 A @ < W : A @ : B C D B L J 2 _ R 2 @ ; < ; 2 D _ @ ` ` ; @ 1 : @ R 2 D @ ; W F : 0 2 1: D @ A 1 ; D P E 2 3 R F ; C D E : L ; < J C D B : D 0 2 1 E ; D P < J : 3 : E J C D ; @ 3 @ 0 2 1 < J : h m | j k j rj f l g l o =a � x x z R 1 2 P 1 C 3 Ù C D B< J : 3 : E J C D ; @ 3 @ C D B B ; 1 : E < ; K : 3 A @ < W : : Ñ A ; K C F : D < < 2 < J : { l c l j =@ 3 2 B : F ; F F ; E ; <B ; @ E J C 1 P : F 2 E C F F C L ÙP = x j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ C D B g b i d j b j f l C R 1 2 P 1 C 3 < 2 B : < : E < C D B C B B 1 : @ @D 2 D @ < 2 1 3 L C < : 1 r g a h y c k t j a H ; D E F A B ; D P ; F F : P C F B A 3 R ; D P H < 2 < J : a b c d d � { � = $ J :R 1 2 P 1 C 3 3 A @ < ; D E F A B : M R 1 2 E : B A 1 : @ 0 2 1 ; B : D < ; 0 N ; D P R 1 ; 2 1 ; < N C 1 : C @ 2 0 E 2 D E : 1 D_ P : 2 P 1 C R J ; E H C A B ; : D E : @ H 2 1 2 < J : 1 L ; @ : ` 0 2 1 + & & � R 1 2 P 1 C 3 Ù B : @ E 1 ; R < ; 2 D 2 0 R 1 ; 2 1 ; < N C 1 : C @2 0 E 2 D E : 1 D H C K C ; F C W F : : Ñ A ; R 3 : D < H @ < C 0 0 H0 A D B ; D P H : < E = Ù R 1 2 E : B A 1 : @ 0 2 1 ; B : D < ; 0 N ; D P C D B F 2 E C < ; D P g d d g h g l r g a h y c k t j a _ < 1 C E u B 2 L D ` ÙR 1 2 E : B A 1 : @ 0 2 1 : F ; 3 ; D C < ; D P g d d g h g l r g a h y c k t j a Ù C D B R 1 2 E : B A 1 : @ 0 2 1 B 2 E A 3 : D < ; D P C E < ; 2 D @ ÙJ = + D 0 2 1 3 < J : R A W F ; E 2 0 < J : J C O C 1 B @ C @ @ 2 E ; C < : B L ; < J ; F F : P C F r g a h y c k t j a C D B < J : ; 3 R 1 2 R : 1B ; @ R 2 @ C F 2 0 L C @ < : Ù; = % B B 1 : @ @ < J : E C < : P 2 1 ; : @ 2 0 D 2 D @ < 2 1 3 L C < : 1 r g a h y c k t j a 2 1 0 F 2 L @ F ; @ < : B ; D ' C 1 < + = % = ? C @D : E : @ @ C 1 N C D B 3 C ; D < C ; D 1 : E 2 1 B @ 2 0 D 2 < ; 0 ; E C < ; 2 D ÙØ = x j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ H 1 : E 2 1 B H R : 1 ; 2 B ; E C F F N C @ @ : @ @ H C D B 3 2 B ; 0 N C @D : : B : B H b j c a e k c p d j t m c d a � C D Bu = # : F : E < C D B ; 3 R F : 3 : D < C R R 1 2 R 1 ; C < : + & & � ü � w a C D B b j c a e k c p d j t m c d a < 2 : D @ A 1 : < J :1 : B A E < ; 2 D 2 0 C F F w å } a ; D a l m k b n c l j k r g a h y c k t j a < 2 < J : � z wY � 
 ß � � � � 6 Æ 5 X Y � � � � � � � �F = X � � � � � � � � � � � � � � � � � � ÿ � � � � � � � � � � 0 2 1 � � � � � � ß � � � þ ÿ � � � � � � � � � � � � � _ ( # ^ @ E 2 K : 1 : B0 2 1 S 2 1 3 2 1 : N : C 1 @ 2 D < J : k j i m k l g f t r c l j ` = % < C 3 ; D ; 3 A 3 H < J : h m | j k j r j f l g l o @ J C F F1 : R 2 1 < 2 D < J : ; < : 3 @ W : F 2 L M; = D A 3 W : 1 C D B R : 1 E : D < 2 0 m e l ð c d d a 3 C R R : B Ù



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �T G

4 X � � � Ë Ì Ì Ì � \ � ä � � � 9; ; = D A 3 W : 1 2 0 g d d g h g l r g a h y c k t j a B : < : E < : B C D B : F ; 3 ; D C < : B Ù; ; ; = R : 1 E : D < 2 0 2 A < 0 C F F @ 0 2 1 L J ; E J C D 2 A < 0 C F F 1 : E 2 D D C ; @ @ C D E : ; D K : D < 2 1 N J C @ W : : DR : 1 0 2 1 3 : B = Ù; K = @ < C < A @ 2 0 @ N @ < : 3 3 C R R ; D P ÙK = C E < ; K ; < ; : @ < 2 C D B 1 : @ A F < @ 0 1 2 3 ; D 0 2 1 3 ; D P < J : R A W F ; E 2 0 J C O C 1 B @ C @ @ 2 E ; C < : B L ; < J; F F : P C F r g a h y c k t j a C D B ; 3 R 1 2 R : 1 B ; @ R 2 @ C F 2 0 L C @ < : ÙK ; = 0 2 1 < 1 C B ; < ; 2 D C F D 2 D F C D B A @ : E 2 D < 1 2 F ( # ^ @ H 1 : P A F C < 2 1 N 3 : E J C D ; @ 3 @ < C < A @E : 1 < ; 0 ; E C < ; 2 D < J C < F C L ; @ : Ñ A ; K C F : D < < 2 < J : { l c l j =@ 3 2 B : F � x x z F 2 E C F F C L _ ; 0 D 2 <C F 1 : C B N E 2 3 R F : < : B C D B @ A W 3 ; < < : B L ; < J C R 1 ; 2 1 C D D A C F 1 : R 2 1 < ` Ù C D BK ; ; = 1 : R 2 1 < 2 D : 0 0 : E < ; K : D : @ @ 2 0 R 1 2 P 1 C 3 H ü � w C D B b j c a e k c p d j t m c d C @ @ : @ @ 3 : D < =3 = ! : Ñ A ; 1 : B 1 : R 2 1 < ; D P 0 2 1 � � � � � � ß � � � � � � � � þ ÿ � � � � � � � � � � � � � _ ( # ^ @ E 2 K : 1 : B 0 2 1 F : @ @< J C D S N : C 1 @ 2 D < J : k j i m k l g f t r c l j ` = % < C 3 ; D ; 3 A 3 H < J : h m | j k j r j f l g l o @ J C F F 1 : R 2 1 < 2 D< J : ; < : 3 @ W : F 2 L M; = � � � � � � � � � � � � ÿ � � � � � � � � � � � � � 8 � � � � � � � � � � � � M+ D ; < ; C < : W N : D B 2 0 � : C 1 � Ù E 2 3 R F : < : W N : D B 2 0 � : C 1 S M1 : P A F C < 2 1 N 3 : E J C D ; @ 3 B : K : F 2 R 3 : D < C D B C B 2 R < ; 2 D W N : D B 2 0 � : C 1 S E : 1 < ; 0 N< J C < 1 : P A F C < 2 1 N 3 : E J C D ; @ 3 ; @ : Ñ A ; K C F : D < < 2 < J : { l c l j = a 3 2 B : F � x x z F 2 E C F F C L_ < 1 C B ; < ; 2 D C F D 2 D F C D B A @ : E 2 D < 1 2 F ( # ^ @ ` 2 1 E : 1 < ; 0 ; E C < ; 2 D 2 0 : Ñ A ; K C F : D E : 3 C N W :C E E 2 3 R F ; @ J : B C @ @ : < 0 2 1 < J ; D ' C 1 < * + + + = % = S _ 0 ` _ ; ; ` =- 2 3 R F : < : ; D � : C 1 � _ 1 : K ; @ : ; D � : C 1 ? C D B S ; 0 E J C D P : @ C 1 : 3 C B : ` MB : @ E 1 ; W : R 1 2 E : B A 1 : @ 0 2 1 ; B : D < ; 0 N ; D P R 1 ; 2 1 ; < N C 1 : C @ 2 0 E 2 D E : 1 D _ P : 2 P 1 C R J ; E HC A B ; : D E : @ H 2 1 2 < J : 1 L ; @ : ` 0 2 1 + & & � R 1 2 P 1 C 3 ÙB : @ E 1 ; W : R 1 ; 2 1 ; < N C 1 : C @ 2 0 E 2 D E : 1 D H C K C ; F C W F : : Ñ A ; R 3 : D < H @ < C 0 0 H 0 A D B ; D P H : < E = Ù+ D ; < ; C < : W N : D B 2 0 � : C 1 � Ù E 2 3 R F : < : W N : D B 2 0 � : C 1 ? _ 1 : K ; @ : ; D � : C 1 S ; 0 E J C D P : @C 1 : 3 C B : ` MB : @ E 1 ; W : R 1 2 E : B A 1 : @ 0 2 1 ; B : D < ; 0 N ; D P C D B F 2 E C < ; D P g d d g h g l r g a h y c k t j a _ < 1 C E u B 2 L D ` ÙB : @ E 1 ; W : R 1 2 E : B A 1 : @ 0 2 1 : F ; 3 ; D C < ; D P g d d g h g l r g a h y c k t j a ÙB : @ E 1 ; W : R 1 2 E : B A 1 : @ 0 2 1 : D 0 2 1 E ; D P C P C ; D @ < ; F F ; E ; < B ; @ E J C 1 P : 1 @ ÙB : @ E 1 ; W : R 1 2 E : B A 1 : @ 0 2 1 B 2 E A 3 : D < ; D P C E < ; 2 D @ ÙB : @ E 1 ; W : < J : R 1 2 P 1 C 3 W : ; D P B : K : F 2 R : B 0 2 1 ; D 0 2 1 3 ; D P < J : R A W F ; E 2 0 J C O C 1 B @C @ @ 2 E ; C < : B L ; < J ; F F : P C F r g a h y c k t j a C D B ; 3 R 1 2 R : 1 B ; @ R 2 @ C F 2 0 L C @ < : Ù+ D ; < ; C < : W N : D B 2 0 � : C 1 ? Ù E 2 3 R F : < : W N : D B 2 0 � : C 1 S MD A 3 W : 1 C D B R : 1 E : D < 2 0 m e l ð c d d a 3 C R R : B Ù



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �T I

4 X � � � Ë Ì Ì Ì � \ � ä � � � � � 9- 2 3 R F : < : W N � : C 1 S Mm e l ð c d d 3 C R Ù C D B; ; = � � � � � � � � � � � � � � � � � � � ÿ � � � � � � � � � � C @ @ : < 0 2 1 < J ; D ' C 1 < * + + + = % = S _ F ` C W 2 K : =- 2 3 3 : D E : g b i d j b j f l c l g m f 1 : R 2 1 < ; D P C 0 < : 1 < J 1 : : N : C 1 r j | j d m i b j f l R : 1 ; 2 B =� b i d j b j f l c l g m f 1 : R 2 1 < ; D P 3 C N W : P ; D : C 1 F ; : 1 ; 0 g b i d j b j f l c l g m f W : P ; D @ B A 1 ; D PB : K : F 2 R 3 : D < R : 1 ; 2 B =7 � ] � � 8 � � ß � � � � � 6 � � � 6 � � � � � � � � � Y ß � � � � ] � � � � � � 6 Æ 5 X   � � � � � � � � � � � Ì � � � � � � � � � � � � �% < C 3 ; D ; 3 A 3 H C F F h m | j k j r j f l g l g j a 3 A @ < MC = x j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ H g b i d j b j f l H C D B : D 0 2 1 E : C R 1 2 P 1 C 3 < J C < M; = R 1 2 K ; B : @ : Ñ A ; K C F : D < R 1 2 < : E < ; 2 D < 2 < J : � � # # ' & � # . : D : 1 C F ' : 1 3 ; < 0 2 1 # < 2 1 3 L C < : 1& ; @ E J C 1 P : @ 0 1 2 3 - 2 D @ < 1 A E < ; 2 D % E < ; K ; < ; : @ H A D F : @ @ 3 2 1 : @ < 1 ; D P : D < 1 : Ñ A ; 1 : 3 : D < @ C 1 :E 2 D < C ; D : B L ; < J ; D < J ; @ { w x z { t j f j k c d i j k b g l Ù; ; = C B B 1 : @ @ : @ a l m k b n c l j k 1 A D 2 0 0 < 2 < J : a b c d d � { � 0 1 2 3 h m f a l k e h l g m f c h l g | g l g j a < J C <1 : @ A F < ; D C F C D B B ; @ < A 1 W C D E : 2 0 P 1 : C < : 1 < J C D 2 1 : Ñ A C F < 2 2 D : C E 1 : = - 2 D < 1 2 F 2 0a l m k b n c l j k r g a h y c k t j a 0 1 2 3 h m f a l k e h l g m f c h l g | g l o B ; @ < A 1 W ; D P F : @ @ < J C D 2 D : C E 1 :3 A @ < W : ; D E F A B : B ; D < J : R 1 2 P 1 C 3 ; 0 M< J C < h m f a l k e h l g m f c h l g | g l o ; @ R C 1 < 2 0 C d c k t j k h m b b m f i d c f m ð r j | j d m i b j f l m ka c d j < J C < L 2 A F B B ; @ < A 1 W 2 D : C E 1 : 2 1 3 2 1 : Ù 2 1; 0 E 2 D < 1 2 F F ; D P @ A E J C E < ; K ; < ; : @ ; D C R C 1 < ; E A F C 1 L C < : 1 @ J : B ; @ 1 : Ñ A ; 1 : B W N < J :x j i c k l b j f l �; ; ; = ; D E 2 1 R 2 1 C < : @ 3 : E J C D ; @ 3 @ 0 2 1 E 2 D @ < 1 A E < ; 2 D 1 A D 2 0 0 1 : Ñ A ; 1 : 3 : D < @ 0 1 2 3 D : LB : K : F 2 R 3 : D < C D B 1 : B : K : F 2 R 3 : D < R 1 2 Ø : E < @ < 2 < J : : Q < : D < C F F 2 L C W F : A D B : 1 { l c l jC D B F 2 E C F F C L < J C < 3 : : < < J : { l c l j = @ 3 2 @ < E A 1 1 : D < < : E J D ; E C F @ < C D B C 1 B @ M< J 1 2 A P J C K C ; F C W F : 3 : E J C D ; @ 3 @ _ ; : = < : D C D < F : C @ : C P 1 : : 3 : D < @ H W ; B@ R : E ; 0 ; E C < ; 2 D @ H 1 : Ñ A : @ < @ 0 2 1 R 1 2 R 2 @ C F @ H @ < C D B C 1 B E 2 D < 1 C E < R 1 2 K ; @ ; 2 D @ HE 2 D D : E < ; 2 D R : 1 3 ; < @ H 3 C ; D < : D C D E : B ; 1 : E < ; K : @ Û V ( ' # H C E E : @ @ R : 1 3 ; < @ HE 2 D @ A F < C D < C P 1 : : 3 : D < @ H ; D < : 1 D C F R 2 F ; E ; : @ ` ÙR 1 2 E : B A 1 : @ 2 1 R 2 F ; E ; : @ 3 A @ < W : B : K : F 2 R : B 0 2 1 ; 3 R F : 3 : D < C < ; 2 D C D B: D 0 2 1 E : 3 : D < 2 0 < J : 3 : E J C D ; @ 3 @ ÙC L 1 ; < < : D B ; 1 : E < ; K : 0 1 2 3 < J : R : 1 @ 2 D C A < J 2 1 ; O : B < 2 @ ; P D < J : �  + @ < C < ; D P < J C <A R B C < : B 3 : E J C D ; @ 3 @ 3 A @ < W : A @ : B C D B L J 2 _ R 2 @ ; < ; 2 D _ @ ` ` ; @ 1 : @ R 2 D @ ; W F : 0 2 1: D @ A 1 ; D P E 2 3 R F ; C D E : L ; < J C D B : D 0 2 1 E ; D P < J : 3 : E J C D ; @ 3 @ 0 2 1 E 2 D @ < 1 A E < ; 2 DR 1 2 Ø : E < @ < J C < 2 E E A 1 2 D R 1 2 R : 1 < N 2 L D : B H A D B : 1 : C @ : 3 : D < < 2 H L ; < J ; D < J :



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �T �

4 X � � � Ë Ì Ì Ì � \ � 7 � � � � � � � 91 ; P J < 2 0 L C N 2 0 H 2 1 A D B : 1 < J : 3 C ; D < : D C D E : Ø A 1 ; @ B ; E < ; 2 D W N < J : h m | j k j r j f l g l o 2 1L ; < J ; D < J : 3 C ; D < : D C D E : Ø A 1 ; @ B ; E < ; 2 D 2 0 < J : ( # ^ Ù C D B< J : 3 : E J C D ; @ 3 @ C D B B ; 1 : E < ; K : 3 A @ < W : : Ñ A ; K C F : D < < 2 < J : < 2 < J : 1 : Ñ A ; 1 : 3 : D < @2 0 < J : � � # # ' & � # . : D : 1 C F ' : 1 3 ; < 0 2 1 # < 2 1 3 L C < : 1 & ; @ E J C 1 P : @ 0 1 2 3- 2 D @ < 1 A E < ; 2 D % E < ; K ; < ; : @ =; K = C F F 2 L @ 0 2 1 @ C D E < ; 2 D @ < 2 : D @ A 1 : E 2 3 R F ; C D E : < 2 < J : : Q < : D < C F F 2 L C W F : W N { l c l j F C L ÙK = B : @ E 1 ; W : @ R 1 2 E : B A 1 : @ 0 2 1 1 : E : ; R < C D B 0 2 F F 2 L A R 2 D E 2 3 R F C ; D < @ 2 1 2 < J : 1; D 0 2 1 3 C < ; 2 D @ A W 3 ; < < : B W N < J : R A W F ; E 1 : P C 1 B ; D P E 2 D @ < 1 A E < ; 2 D @ ; < : @ < 2 1 3 L C < : 11 A D 2 0 0 ÙK ; = : B A E C < : @ E 2 D @ < 1 A E < ; 2 D @ ; < : 2 R : 1 C < 2 1 @ H B : @ ; P D : D P ; D : : 1 @ H b e f g h g i c d @ < C 0 0 C D B 2 < J : 1; D B ; K ; B A C F @ < 2 L J 2 3 < J : @ : 1 : P A F C < ; 2 D @ C R R F N C W 2 A < < J : E 2 D @ < 1 A E < ; 2 D 1 : Ñ A ; 1 : 3 : D < @; D < J : h m | j k j r j f l g l o =a Ø A 1 ; @ B ; E < ; 2 D H ; D E F A B ; D P < J : R 1 2 E : B A 1 : @ 0 2 1 @ A W 3 ; @ @ ; 2 D 2 0{ � w w w a H E 2 D @ < 1 A E < ; 2 D @ ; < : ; D @ R : E < ; 2 D @ H C D B 2 < J : 1 R 1 2 E : B A 1 : @ C @ @ 2 E ; C < : B L ; < JE 2 D < 1 2 F 2 0 E 2 D @ < 1 A E < ; 2 D @ < 2 1 3 L C < : 1 ÙK ; ; = � D @ A 1 : @ < J C < E 2 D @ < 1 A E < ; 2 D @ ; < : E 2 D < 1 C E < 2 1 @ J C K : 1 : E : ; K : B : 1 2 @ ; 2 D C D B @ : B ; 3 : D <E 2 D < 1 2 F < 1 C ; D ; D P H ; D E F A B ; D P < J : l k c g f j r h m f l k c h l m k a C @ B : 0 ; D : B ; D < J : # ' & � # P : D : 1 C FR : 1 3 ; < 0 2 1 E 2 D @ < 1 A E < ; 2 D H W : 0 2 1 : < J : N B 2 L 2 1 u L ; < J ; D < J : h m | j k j r j f l g l o = aØ A 1 ; @ B ; E < ; 2 D M< 1 C ; D ; D P 3 C N W : R 1 2 K ; B : B W N < J : x j i c k l b j f l 2 1 2 < J : 1 Ñ A C F ; 0 ; : B : D < ; < ; : @ _ @ A E JC @ # 2 ; F C D B � C < : 1 - 2 D @ : 1 K C < ; 2 D & ; @ < 1 ; E < @ ` Ù< J : h m | j k j r j f l g l o ; @ D 2 < : Q R : E < : B < 2 R : 1 0 2 1 3 @ A E J < 1 C ; D ; D P H W A < < J : N 3 C NE 2 @ R 2 D @ 2 1 < 1 C ; D ; D P 0 2 1 E 2 D @ < 1 A E < ; 2 D @ ; < : 2 R : 1 C < 2 1 @ ; D < J : ; 1 C 1 : C Ù< J : h m | j k j r j f l g l o 3 C N C @ u 0 2 1 C E : 1 < ; 0 ; E C < : 2 0 E 2 3 R F : < ; 2 D 2 1 2 < J : 1 @ A E J R 1 2 2 02 0 < 1 C ; D ; D P Ù C D B< J : h m | j k j r j f l g l o 3 C N R 1 2 K ; B : D 2 < ; E : 2 0 A R E 2 3 ; D P @ : B ; 3 : D < C D B : 1 2 @ ; 2 DE 2 D < 1 2 F < 1 C ; D ; D P W N R 2 @ < ; D P ; D < J : W A ; F B ; D P B : R C 1 < 3 : D < 2 1 B ; @ < 1 ; W A < : L ; < JW A ; F B ; D P R : 1 3 ; < C R R F ; E C < ; 2 D =K ; ; ; = : @ < C W F ; @ J : @ C D B 3 C ; D < C ; D @ C D ; D K : D < 2 1 N 2 0 C E < ; K : E 2 D @ < 1 A E < ; 2 D @ ; < : @ H ; D E F A B ; D P < J :F 2 E C < ; 2 D 2 0 < J : @ ; < : H 2 L D : 1 Û 2 R : 1 C < 2 1 E 2 D < C E < ; D 0 2 1 3 C < ; 2 D Ù; Q = B : K : F 2 R ï ð m k f j n d o c e l y m k g q j r � { � a ñ H 1 : E 2 1 B H R : 1 ; 2 B ; E C F F N C @ @ : @ @ C D B 3 2 B ; 0 N C @D : : B : B b j c a e k c p d j t m c d a Ù C D B



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �U >

4 X � � � Ë Ì Ì Ì � \ � 7 � � � 9Q = @ : F : E < C D B ; 3 R F : 3 : D < C R R 1 2 R 1 ; C < : E 2 D @ < 1 A E < ; 2 D @ < 2 1 3 L C < : 1 ü � w a C D Bb j c a e k c p d j t m c d a < 2 : D @ A 1 : < J : 1 : B A E < ; 2 D 2 0 C F F w å } a ; D a l m k b n c l j k r g a h y c k t j a < 2< J : � z w =Y � 
 ß � � � � 6 Æ 5 X Y � � � � � � � �W = X � � � � � � � � � � � � � � � � � � ÿ � � � � � � � � � � 0 2 1 � � � � � � ß � � � þ ÿ � � � � � � � � � � � � � _ ( # ^ @ E 2 K : 1 : B0 2 1 S 2 1 3 2 1 : N : C 1 @ 2 D < J : k j i m k l g f t r c l j ` = % < C 3 ; D ; 3 A 3 H < J : h m | j k j r j f l g l o @ J C F F1 : R 2 1 < 2 D < J : ; < : 3 @ W : F 2 L M; = D A 3 W : 1 C D B < N R : 2 0 @ C D E < ; 2 D @ : 3 R F 2 N : B Ù; ; = @ < C < A @ 2 0 1 : P A F C < 2 1 N 3 : E J C D ; @ 3 E : 1 < ; 0 N < J C < 3 : E J C D ; @ 3 @ L ; F F C @ @ A 1 : E 2 3 R F ; C D E :L ; < J < J : � � # # ' & � # . : D : 1 C F ' : 1 3 ; < 0 2 1 # < 2 1 3 L C < : 1 & ; @ E J C 1 P : @ 0 1 2 3 - 2 D @ < 1 A E < ; 2 D% E < ; K ; < ; : @ Ù; ; ; = D A 3 W : 1 2 0 E 2 D @ < 1 A E < ; 2 D @ ; < : @ C A < J 2 1 ; O : B 0 2 1 B ; @ < A 1 W C D E : @ 2 0 2 D : C E 1 : 2 1 3 2 1 : ÙC D B; K = 1 : R 2 1 < 2 D : 0 0 : E < ; K : D : @ @ 2 0 R 1 2 P 1 C 3 H ü � w C D B b j c a e k c p d j t m c d C @ @ : @ @ 3 : D < =E = ! : R 2 1 < ; D P 0 2 1 � � � � � � � � ß � � � � � þ ÿ � � � � � � � � � � � � � _ ( # ^ @ E 2 K : 1 : B 0 2 1 F : @ @ < J C D S N : C 1 @2 D < J : k j i m k l g f t r c l j ` = % < C 3 ; D ; 3 A 3 H < J : h m | j k j r j f l g l o @ J C F F 1 : R 2 1 < 2 D < J : ; < : 3 @W : F 2 L M; = X � � � � � � � � � � � ÿ � � � � � � � � � � � � � 8 � � � � � � � � � � � � M+ D ; < ; C < : W N : D B 2 0 � : C 1 � MR 1 2 E : B A 1 : @ H C E < ; K ; < ; : @ C D B ; B : D < ; 0 N R : 1 @ 2 D D : F < 2 : B A E C < : C D B < 1 C ; DE 2 D @ < 1 A E < ; 2 D @ ; < : 2 R : 1 C < 2 1 @ C W 2 A < 1 : Ñ A ; 1 : 3 : D < @ < 2 B : K : F 2 R C D B ; 3 R F : 3 : D < C# � ' ' ' C D B C D N 2 < J : 1 1 : Ñ A ; 1 : 3 : D < @ < J C < 3 A @ < W : 3 : < L ; < J ; D < J : ( # ^ é @Ø A 1 ; @ B ; E < ; 2 D Ù+ D ; < ; C < : W N < J : : D B 2 0 � : C 1 � Ù E 2 3 R F : < : W N < J : : D B 2 0 � : C 1 S M@ < C < A @ 2 0 3 : E J C D ; @ 3 0 2 1 E 2 D @ < 1 A E < ; 2 D 1 A D 2 0 0 1 : Ñ A ; 1 : 3 : D < @ W N : D B 2 0 � : C 1 SE : 1 < ; 0 N < J C < 3 : E J C D ; @ 3 @ L ; F F C @ @ A 1 : E 2 3 R F ; C D E : L ; < J < J : � � # # ' & � # . : D : 1 C F' : 1 3 ; < 0 2 1 # < 2 1 3 L C < : 1 & ; @ E J C 1 P : @ 0 1 2 3 - 2 D @ < 1 A E < ; 2 D % E < ; K ; < ; : @ Ù C D B- 2 3 R F : < : ; D � : C 1 � _ 1 : K ; @ : ; D � : C 1 ? C D B S ; 0 E J C D P : @ C 1 : 3 C B : ` MB : @ E 1 ; W : R 1 2 E : B A 1 : @ 0 2 1 < J : 1 : E : ; R < C D B E 2 D @ ; B : 1 C < ; 2 D 2 0 ; D 0 2 1 3 C < ; 2 D@ A W 3 ; < < : B W N < J : R A W F ; E = + B : D < ; 0 N < J : 1 : @ R 2 D @ ; W F : R : 1 @ 2 D D : F =; ; = ' 1 2 P 1 C 3 ; 3 R F : 3 : D < C < ; 2 D 1 : R 2 1 < ; D P C @ @ : < 0 2 1 < J ; D ' C 1 < * + + + = % = ^ _ W ` C W 2 K : =- 2 3 3 : D E : g b i d j b j f l c l g m f 1 : R 2 1 < ; D P C 0 < : 1 < J 1 : : N : C 1 B : K : F 2 R 3 : D < R : 1 ; 2 B =� b i d j b j f l c l g m f 1 : R 2 1 < ; D P 3 C N W : P ; D : C 1 F ; : 1 ; 0 g b i d j b j f l c l g m f W : P ; D @ B A 1 ; D PB : K : F 2 R 3 : D < R : 1 ; 2 B =



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �U �

4 X � � � Ë Ì Ì Ì � \ � 9� � X � 8 � ] � � 8 � � ß � � � � � 6 � � � � � � � � � 5 � � � � � � � � � 6 Æ 5 X   � � � � � � � � � � � Ì � � � � � � � � � � � � �% < C 3 ; D ; 3 A 3 H C F F h m | j k j r j f l g l g j a 3 A @ < MC = x j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ H g b i d j b j f l H C D B : D 0 2 1 E : C R 1 2 P 1 C 3 < J C < M; = R 1 2 K ; B : @ : Ñ A ; K C F : D < R 1 2 < : E < ; 2 D < 2 < J : � � # # ' & � # . : D : 1 C F ' : 1 3 ; < 0 2 1 # < 2 1 3 L C < : 1& ; @ E J C 1 P : @ 0 1 2 3 - 2 D @ < 1 A E < ; 2 D % E < ; K ; < ; : @ H A D F : @ @ 3 2 1 : @ < 1 ; D P : D < 1 : Ñ A ; 1 : 3 : D < @ C 1 :E 2 D < C ; D : B L ; < J ; D < J ; @ { w x z { t j f j k c d i j k b g l Ù; ; = C B B 1 : @ @ : @ a l m k b n c l j k 1 A D 2 0 0 0 1 2 3 D : L B : K : F 2 R 3 : D < C D B 1 : B : K : F 2 R 3 : D < R 1 2 Ø : E < @< 2 < J : a b c d d � { � 0 1 2 3 R 1 2 Ø : E < @ < J C < 1 : @ A F < ; D C F C D B B ; @ < A 1 W C D E : 2 0 P 1 : C < : 1 < J C D 2 1: Ñ A C F < 2 2 D : C E 1 : = - 2 D < 1 2 F 2 0 a l m k b n c l j k r g a h y c k t j a 0 1 2 3 R 1 2 Ø : E < @ 2 0 F : @ @ < J C D2 D : C E 1 : 3 A @ < W : ; D E F A B : B ; D < J : R 1 2 P 1 C 3 ; 0 M< J C < R 1 2 Ø : E < ; @ R C 1 < 2 0 C d c k t j k h m b b m f i d c f m ð r j | j d m i b j f l m k a c d j Ù; 0 E 2 D < 1 2 F F ; D P @ A E J C E < ; K ; < ; : @ ; D C R C 1 < ; E A F C 1 L C < : 1 @ J : B ; @ 1 : Ñ A ; 1 : B W N < J :x j i c k l b j f l Ù; ; ; = ; D E 2 1 R 2 1 C < : @ : D 0 2 1 E : C W F : 3 : E J C D ; @ 3 @ 0 2 1 R 2 @ < E 2 D @ < 1 A E < ; 2 D 1 A D 2 0 0 E 2 D < 1 2 F 0 1 2 3D : L B : K : F 2 R 3 : D < C D B 1 : B : K : F 2 R 3 : D < R 1 2 Ø : E < @ < 2 < J : : Q < : D < C F F 2 L C W F : A D B : 1{ l c l j 2 1 F 2 E C F F C L < J C < 3 : : < < J : { l c l j =@ 3 2 @ < E A 1 1 : D < < : E J D ; E C F @ < C D B C 1 B @ M< J 1 2 A P J C K C ; F C W F : 3 : E J C D ; @ 3 @ _ ; = : = < : D C D < F : C @ : C P 1 : : 3 : D < @ H W ; B@ R : E ; 0 ; E C < ; 2 D @ H 1 : Ñ A : @ < @ 0 2 1 R 1 2 R 2 @ C F @ H @ < C D B C 1 B E 2 D < 1 C E < R 1 2 K ; @ ; 2 D @ HE 2 D D : E < ; 2 D R : 1 3 ; < @ H 3 C ; D < : D C D E : B ; 1 : E < ; K : @ Û V ( ' # H C E E : @ @ R : 1 3 ; < @ HE 2 D @ A F < C D < C P 1 : : 3 : D < @ H ; D < : 1 D C F R 2 F ; E ; : @ ` ÙR 1 2 E : B A 1 : @ 2 1 R 2 F ; E ; : @ 3 A @ < W : B : K : F 2 R : B 0 2 1 ; 3 R F : 3 : D < C < ; 2 D C D B: D 0 2 1 E : 3 : D < 2 0 < J : 3 : E J C D ; @ 3 @ ÙC L 1 ; < < : D B ; 1 : E < ; K : 0 1 2 3 < J : R : 1 @ 2 D C A < J 2 1 ; O : B < 2 @ ; P D < J : �  + @ < C < ; D P < J C <A R B C < : B 3 : E J C D ; @ 3 @ 3 A @ < W : A @ : B C D B L J 2 _ R 2 @ ; < ; 2 D _ @ ` ` ; @ 1 : @ R 2 D @ ; W F : 0 2 1: D @ A 1 ; D P E 2 3 R F ; C D E : L ; < J C D B : D 0 2 1 E ; D P < J : 3 : E J C D ; @ 3 @ 0 2 1 E 2 D @ < 1 A E < ; 2 DR 1 2 Ø : E < @ < J C < 2 E E A 1 2 D R 1 2 R : 1 < N 2 L D : B W N < J : h m | j k j r j f l g l o 2 1 L ; < J ; D < J :3 C ; D < : D C D E : Ø A 1 ; @ B ; E < ; 2 D 2 0 < J : ( # ^ Ù C D B< J : 3 : E J C D ; @ 3 @ C D B B ; 1 : E < ; K : 3 A @ < C @ @ A 1 : E 2 3 R F ; C D E : L ; < J < J : 1 : Ñ A ; 1 : 3 : D < @2 0 < J : � � # # ' & � # . : D : 1 C F ' : 1 3 ; < 0 2 1 # < 2 1 3 L C < : 1 & ; @ E J C 1 P : @ 0 1 2 3- 2 D @ < 1 A E < ; 2 D % E < ; K ; < ; : @ Ù; K = ; D E F A B : @ C E 2 3 W ; D C < ; 2 D 2 0 @ < 1 A E < A 1 C F 2 1 D 2 D @ < 1 A E < A 1 C F 3 C D C P : 3 : D < R 1 C E < ; E : @_ C E E 2 1 B ; D P < 2 @ < C D B C 1 B @ B : 0 ; D : B ; D < J : 3 2 @ < E A 1 1 : D < K : 1 @ ; 2 D 2 0 < J : � � ## < 2 1 3 L C < : 1 3 C D C P : 3 : D < & : @ ; P D ( C D A C F ` < J C < L ; F F 1 : B A E : < J : r g a h y c k t j 2 0R 2 F F A < C D < @ < 2 < J : ( � ' = + D < J : B : K : F 2 R 3 : D < 2 0 : D K ; 1 2 D 3 : D < C F R F C D @ @ A E J C @L C < : 1 @ J : B R F C D @ H 2 R : D @ R C E : R 1 : @ : 1 K C < ; 2 D R 1 2 P 1 C 3 @ H F 2 E C F F C L @ H C D B 2 1 B ; D C D E : @E 2 K : 1 : B : D < ; < ; : @ 3 A @ < ; D E 2 1 R 2 1 C < : R 1 ; D E ; R F : @ 2 0 ~ m n � b i c h l x j | j d m i b j f l _ , + & ` Hü j l l j k { g l j x j a g t f _ V # & ` C D B 2 < J : 1 � k j j f � f ð k c a l k e h l e k j R 1 C E < ; E : @ < 2 < J : ( � ' =



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �U ?

4 X � � � Ë Ì Ì Ì � \ � � � � � � � � 9- 2 K : 1 : B : D < ; < ; : @ 3 A @ < E 2 D @ ; B : 1 D C < A 1 C F 1 : @ 2 A 1 E : R 1 2 < : E < ; 2 D H ; 3 R : 1 K ; 2 A @ C 1 : C1 : B A E < ; 2 D H 3 C ; D < C ; D ; D P D C < A 1 C F J N B 1 2 F 2 P ; E E 2 D B ; < ; 2 D ; D B : K : F 2 R 3 : D < @ H W A 0 0 : 1 @ 2 1@ : < W C E u B ; @ < C D E : @ 0 2 1 R 1 2 < : E < ; 2 D 2 0 : D K ; 1 2 D 3 : D < C F F N @ : D @ ; < ; K : C 1 : C @ @ A E J C @@ < 1 : C 3 @ H L : < F C D B @ H C D B : 1 2 B ; W F : @ 2 ; F @ ; D < J : B : K : F 2 R 3 : D < 2 0 : D K ; 1 2 D 3 : D < C F R F C D @ =; 0 C a l m k b n c l j k 3 C D C P : 3 : D < R 1 C E < ; E : ; @ B : @ ; P D : B C D B ; D @ < C F F : B ; D C E E 2 1 B C D E :L ; < J < J : � : L � 2 1 u # < C < : # < 2 1 3 L C < : 1 ( C D C P : 3 : D < & : @ ; P D ( C D A C F 2 1 J C @W : : D B : 3 2 D @ < 1 C < : B < 2 W : : Ñ A ; K C F : D < C D B ; @ R 1 2 R : 1 F N 2 R : 1 C < : B C D B3 C ; D < C ; D : B H < J : D � z w L ; F F W : C @ @ A 3 : B < 2 W : 3 : < 0 2 1 < J : R 2 @ < E 2 D @ < 1 A E < ; 2 Da l m k b n c l j k B ; @ E J C 1 P : B W N < J : R 1 C E < ; E : ÙK = : @ < C W F ; @ J C D B 3 C ; D < C ; D C D ; D K : D < 2 1 N 2 0 R 2 @ < E 2 D @ < 1 A E < ; 2 D @ < 2 1 3 L C < : 13 C D C P : 3 : D < R 1 C E < ; E : @ < 2 ; D E F A B : C < C 3 ; D ; 3 A 3 R 1 C E < ; E : @ B ; @ E J C 1 P ; D P < 2 < J : a b c d d� { � < J C < J C K : W : : D ; D @ < C F F : B @ ; D E : ( C 1 E J � > H ? > > S H < J 2 @ : 2 L D : B W N < J : @ 3 C F F( # ^ H C D B < J 2 @ : 0 2 A D B < 2 E C A @ : L C < : 1 Ñ A C F ; < N @ < C D B C 1 B K ; 2 F C < ; 2 D @ =< J : ; D K : D < 2 1 N @ J C F F ; D E F A B : H C < C 3 ; D ; 3 A 3 M F 2 E C < ; 2 D 2 0 R 1 C E < ; E : _ @ < 1 : : < C B B 1 : @ @2 1 E 2 2 1 B ; D C < : @ ` Ù < N R : 2 0 R 1 C E < ; E : Ù 3 C ; D < : D C D E : D : : B : B R : 1 < J : � � ## < 2 1 3 L C < : 1 ( C D C P : 3 : D < & : @ ; P D ( C D A C F H { � w w w H 2 1 2 < J : 1 R 1 2 K ; B : BB 2 E A 3 : D < C < ; 2 D Ù C D B B C < : @ C D B < N R : 2 0 3 C ; D < : D C D E : R : 1 0 2 1 3 : B Ù C D BK ; = : D @ A 1 : @ C B : Ñ A C < : F 2 D P < : 1 3 2 R : 1 C < ; 2 D C D B 3 C ; D < : D C D E : 2 0 3 C D C P : 3 : D <R 1 C E < ; E : @ W N < 1 C ; D : B @ < C 0 0 H ; D E F A B ; D P C @ @ : @ @ 3 : D < < 2 : D @ A 1 : < J C < < J : R 1 C E < ; E : @ C 1 :R : 1 0 2 1 3 ; D P R 1 2 R : 1 F N =$ J : C @ @ : @ @ 3 : D < @ J C F F ; D E F A B : < J : ; D @ R : E < ; 2 D ; < : 3 @ ; B : D < ; 0 ; : B ; D < J :3 C ; D < : D C D E : 1 : Ñ A ; 1 : 3 : D < @ _ � � # # < 2 1 3 L C < : 1 ( C D C P : 3 : D < & : @ ; P D ( C D A C F H{ � w w w H 2 1 2 < J : 1 3 C ; D < : D C D E : ; D 0 2 1 3 C < ; 2 D ` 0 2 1 < J : R 1 C E < ; E : = } m | j k j r j f l g l g j aC 1 : D 2 < 1 : Ñ A ; 1 : B < 2 E 2 F F : E < a l m k b n c l j k @ C 3 R F : @ C D B R : 1 0 2 1 3 @ R : E ; 0 ; E E J : 3 ; E C FC D C F N @ ; @ ÙK ; ; = - 2 K : 1 : B : D < ; < ; : @ 3 C N ; D E F A B : ; D < J : # � ( ' ' F C D R 1 2 K ; @ ; 2 D @ 0 2 1 B : K : F 2 R 3 : D < 2 0 CW C D u ; D P C D B E 1 : B ; < @ N @ < : 3 = ( # ^ @ 3 A @ < J C K : C D : Q ; @ < ; D P L C < : 1 @ J : B R F C D W C @ : B 2 DL J ; E J 2 0 0 @ ; < : C F < : 1 D C < ; K : @ < 2 1 3 L C < : 1 3 C D C P : 3 : D < ; D F ; : A 2 0 2 1 ; D C B B ; < ; 2 D < 22 D @ ; < : @ < 2 1 3 L C < : 1 3 C D C P : 3 : D < R 1 C E < ; E : @ C 1 : : K C F A C < : B = ! : B : K : F 2 R 3 : D <R 1 2 Ø : E < @ 3 A @ < W : : K C F A C < : B 0 2 1 R 2 F F A < C D < 1 : B A E < ; 2 D P 1 : C < : 1 < J C D 1 : Ñ A ; 1 : B< 1 : C < 3 : D < W N < J : @ < C < : @ < C D B C 1 B @ = $ J : ; D B ; K ; B A C F R 1 2 Ø : E < 3 A @ < W : 1 : K ; : L : B C D BC R R 1 2 K : B W N < J : x j i c k l b j f l = s @ : 2 0 C W C D u ; D P C D B E 1 : B ; < @ N @ < : 3 0 2 1 D : LB : K : F 2 R 3 : D < ; @ 2 D F N C E E : R < C W F : ; D < J : ; 3 R C ; 1 : B L C < : 1 @ J : B @ < 2 C E J ; : K : < J : D 2 D : <; D E 1 : C @ : 1 : Ñ A ; 1 : 3 : D < C D B L C < : 1 @ J : B ; 3 R 1 2 K : 3 : D < @ < 1 C < : P N C 1 : C @ < 2 C E J ; : K :R 2 F F A < C D < 1 : B A E < ; 2 D @ ; D C E E 2 1 B C D E : L ; < J L C < : 1 @ J : B R F C D F 2 C B 1 : B A E < ; 2 D P 2 C F @ = %W C D u ; D P C D B E 1 : B ; < @ N @ < : 3 3 A @ < C < 3 ; D ; 3 A 3 ; D E F A B : M



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �U S

4 X � � � Ë Ì Ì Ì � \ � � � � � � � � � 9
-

� D @ A 1 : @ 2 0 0 @ : < : Q E : : B @ @ < C D B C 1 B 1 : B A E < ; 2 D W N 0 C E < 2 1 2 0 C < F : C @ < ?
-  0 0 @ : < ; @ ; 3 R F : 3 : D < : B L ; < J ; D < J : @ C 3 : L C < : 1 @ J : B
-

' 1 2 R 2 @ : B 2 0 0 @ : < C B B 1 : @ @ : @ < J : '  - 2 0 < J : L C < : 1 @ J : B
- $ 1 C E u ; D P @ N @ < : 3 ; @ : @ < C W F ; @ J : B 0 2 1 < J : L C < : 1 @ J : B
- ( ; < ; P C < ; 2 D ; @ C R R F ; : B 0 2 1 1 : < 1 2 0 ; < 2 1 1 : B : K : F 2 R 3 : D <
-  0 0 @ : < R 1 2 Ø : E < ; @ E 2 3 R F : < : B R 1 ; 2 1 < 2 W : P ; D D ; D P < J : R 1 2 R 2 @ : B E 2 D @ < 1 A E < ; 2 D
- % F : P C F 3 : E J C D ; @ 3 ; @ : @ < C W F ; @ J : B < 2 ; 3 R F : 3 : D < < J : W C D u ; D P C D B E 1 : B ; <@ N @ < : 3W = x j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ H g b i d j b j f l H C D B R 1 2 K ; B : C B : Ñ A C < : 1 : @ 2 A 1 E : @ 0 2 1C R 1 2 P 1 C 3 < 2 ; D @ R : E < B : K : F 2 R 3 : D < C D B 1 : B : K : F 2 R 3 : D < @ ; < : @ W N < 1 C ; D : B @ < C 0 0 C D B < 2: D 0 2 1 E : C D B : 3 R F 2 N @ C D E < ; 2 D @ ÙE = x j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ H 1 : E 2 1 B H C D D A C F F N C @ @ : @ @ C D B 3 2 B ; 0 N C @ D : : B : Bb j c a e k c p d j t m c d a Ù C D BB = # : F : E < C D B ; 3 R F : 3 : D < C R R 1 2 R 1 ; C < : R 2 @ < E 2 D @ < 1 A E < ; 2 D a l m k b n c l j k ü � w a C D Bb j c a e k c p d j t m c d a < 2 : D @ A 1 : < J : 1 : B A E < ; 2 D 2 0 C F F w å } a ; D a l m k b n c l j k r g a h y c k t j a < 2 < J :� z w =Y � 
 ß � � � � 6 Æ 5 X Y � � � � � � � �: = ' 1 2 P 1 C 3 g b i d j b j f l c l g m f 1 : R 2 1 < ; D P 0 2 1 E 2 D < ; D A ; D P h m | j k j r j f l g l g j a _ ( # ^ @ E 2 K : 1 : B 0 2 1S 2 1 3 2 1 : N : C 1 @ 2 D < J : k j i m k l g f t r c l j ` = % < C 3 ; D ; 3 A 3 H < J : h m | j k j r j f l g l o @ J C F F 1 : R 2 1 <2 D < J : ; < : 3 @ W : F 2 L M; = D A 3 W : 1 C D B < N R : 2 0 @ C D E < ; 2 D @ Ù; ; = D A 3 W : 1 C D B < N R : 2 0 R 2 @ < E 2 D @ < 1 A E < ; 2 D @ < 2 1 3 L C < : 1 3 C D C P : 3 : D < R 1 C E < ; E : @ Ù; ; ; = D A 3 W : 1 C D B < N R : 2 0 R 2 @ < E 2 D @ < 1 A E < ; 2 D @ < 2 1 3 L C < : 1 3 C D C P : 3 : D < R 1 C E < ; E : @; D @ R : E < : B Ù; K = D A 3 W : 1 C D B < N R : 2 0 R 2 @ < E 2 D @ < 1 A E < ; 2 D @ < 2 1 3 L C < : 1 3 C D C P : 3 : D < R 1 C E < ; E : @3 C ; D < C ; D : B ÙK = @ < C < A @ 2 0 1 : P A F C < 2 1 N 3 : E J C D ; @ 3 H : Ñ A ; K C F : D < 3 : E J C D ; @ 3 H < J C < 1 : P A F C < 2 1 N 3 : E J C D ; @ 3; @ : Ñ A ; K C F : D < Ù C D BK ; = 1 : R 2 1 < 2 D : 0 0 : E < ; K : D : @ @ 2 0 R 1 2 P 1 C 3 H ü � w C D B b j c a e k c p d j t m c d C @ @ : @ @ 3 : D < H C D B; 3 R F : 3 : D < C < ; 2 D 2 0 C W C D u ; D P C D B E 1 : B ; < @ N @ < : 3 H ; 0 C R R F ; E C W F : =0 = ' 1 2 P 1 C 3 1 : R 2 1 < ; D P 0 2 1 � � � � � � � � ß � � � � � þ ÿ � � � � � � � � � � � � � _ ( # ^ @ E 2 K : 1 : B 0 2 1 F : @ @ < J C DS N : C 1 @ 2 D < J : k j i m k l g f t r c l j ` = % < C 3 ; D ; 3 A 3 H < J : h m | j k j r j f l g l o @ J C F F 1 : R 2 1 < 2 D < J :; < : 3 @ W : F 2 L M



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �U ^

4 X � � � Ë Ì Ì Ì � \ � � � � � 9; = � � � � � � � � � � � � ÿ � � � � � � � � � � � � � 8 � � � � � � � � � � � � M+ D ; < ; C < : W N : D B 2 0 � : C 1 � Ù E 2 3 R F : < : W N : D B 2 0 � : C 1 S M3 : E J C D ; @ 3 2 0 R 2 @ < E 2 D @ < 1 A E < ; 2 D @ < 2 1 3 L C < : 1 3 C D C P : 3 : D < W N : D B 2 0 � : C 1 SE : 1 < ; 0 N < J C < 3 : E J C D ; @ 3 @ L ; F F C @ @ A 1 : E 2 3 R F ; C D E : L ; < J < J : � � # - 2 D @ < 1 A E < ; 2 D. : D : 1 C F ' : 1 3 ; < _ . ' > � > > > � ` Ù+ D ; < ; C < : W N : D B 2 0 � : C 1 ? Ù E 2 3 R F : < : W N : D B 2 0 � : C 1 S MR 1 2 E : B A 1 : @ 0 2 1 ; D @ R : E < ; 2 D C D B 3 C ; D < : D C D E : 2 0 R 2 @ < E 2 D @ < 1 A E < ; 2 D 3 C D C P : 3 : D <R 1 C E < ; E : @ Ù C D BR 1 2 E : B A 1 : @ 0 2 1 : D 0 2 1 E : 3 : D < C D B R : D C F ; O C < ; 2 D 2 0 K ; 2 F C < 2 1 @ Ù; ; = � � � � � � � � � � � � � � � � � � � ÿ � � � � � � � � � � C @ @ : < 0 2 1 < J ; D ' C 1 < * + + + = % = T _ : ` = - 2 3 3 : D E :g b i d j b j f l c l g m f 1 : R 2 1 < ; D P C 0 < : 1 < J 1 : : N : C 1 B : K : F 2 R 3 : D < R : 1 ; 2 B = � b i d j b j f l c l g m f1 : R 2 1 < ; D P 3 C N W : P ; D : C 1 F ; : 1 ; 0 g b i d j b j f l c l g m f W : P ; D @ B A 1 ; D P r j | j d m i b j f l R : 1 ; 2 B =� � X � � � ß � � � � X � � � � � � � � � � Î � � � Ï � ß 8 � ì � � � � � � [ � � 5 ß � � � � � � � È � � � � � � � � 86 Æ 5 X   � � � � � � � � � � � Ì � � � � � � � � � � � � �% < C 3 ; D ; 3 A 3 H C F F h m | j k j r j f l g l g j a 3 A @ < MC = x j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ C D B g b i d j b j f l C R 2 F F A < ; 2 D R 1 : K : D < ; 2 D Û P 2 2 BJ 2 A @ : u : : R ; D P R 1 2 P 1 C 3 0 2 1 b e f g h g i c d 2 R : 1 C < ; 2 D @ C D B 0 C E ; F ; < ; : @ < J C < M; = C B B 1 : @ @ : @ b e f g h g i c d 2 R : 1 C < ; 2 D @ C D B 0 C E ; F ; < ; : @ < J C < E 2 D < 1 ; W A < : 2 1 R 2 < : D < ; C F F NE 2 D < 1 ; W A < : w å } a < 2 < J : a b c d d � { � @ N @ < : 3 = $ J : 2 R : 1 C < ; 2 D @ C D B 0 C E ; F ; < ; : @ 3 C N; D E F A B : H W A < C 1 : D 2 < F ; 3 ; < : B < 2 M @ < 1 : : < C D B W 1 ; B P : 3 C ; D < : D C D E : Ù L ; D < : 1 1 2 C B3 C ; D < : D C D E : Ù @ < 2 1 3 L C < : 1 @ N @ < : 3 3 C ; D < : D C D E : Ù K : J ; E F : C D B 0 F : : < 3 C ; D < : D C D E : ÙR C 1 u C D B 2 R : D @ R C E : 3 C ; D < : D C D E : Ù 3 A D ; E ; R C F W A ; F B ; D P 3 C ; D < : D C D E : Ù @ 2 F ; B L C @ < :3 C D C P : 3 : D < Ù D : L E 2 D @ < 1 A E < ; 2 D C D B F C D B B ; @ < A 1 W C D E : @ Ù 1 ; P J < 2 0 L C N3 C ; D < : D C D E : Ù 3 C 1 ; D : 2 R : 1 C < ; 2 D @ Ù J N B 1 2 F 2 P ; E J C W ; < C < 3 2 B ; 0 ; E C < ; 2 D H 2 1 2 < J : 1 Ù; ; = ; D E F A B : @ < J : R : 1 0 2 1 3 C D E : C D B B 2 E A 3 : D < C < ; 2 D 2 0 C @ : F 0 C @ @ : @ @ 3 : D < 2 0 C F F3 A D ; E ; R C F 2 R : 1 C < ; 2 D @ < 2 MB : < : 1 3 ; D : < J : @ 2 A 1 E : @ 2 0 R 2 F F A < C D < @ R 2 < : D < ; C F F N P : D : 1 C < : B W N < J : h m | j k j rj f l g l o =@ 2 R : 1 C < ; 2 D @ C D B 0 C E ; F ; < ; : @ Ù C D B; B : D < ; 0 N < J : b e f g h g i c d 2 R : 1 C < ; 2 D @ C D B 0 C E ; F ; < ; : @ < J C < L ; F F W : C B B 1 : @ @ : B W N < J :R 2 F F A < ; 2 D R 1 : K : D < ; 2 D C D B P 2 2 B J 2 A @ : u : : R ; D P R 1 2 P 1 C 3 H ; 0 ; < ; @ D 2 < B 2 D :C F 1 : C B N Ù; ; ; = B : < : 1 3 ; D : @ b c f c t j b j f l i k c h l g h j a H R 2 F ; E ; : @ H R 1 2 E : B A 1 : @ H : < E = < J C < L ; F F W :r j | j d m i j r C D B g b i d j b j f l j r < 2 1 : B A E : 2 1 R 1 : K : D < < J : B ; @ E J C 1 P : 2 0 _ R 2 < : D < ; C F `



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �U T

4 X � � � Ë Ì Ì Ì � \ � � � � � � � � � 9R 2 F F A < C D < @ = ! : 0 : 1 < 2 b c f c t j b j f l i k c h l g h j a ; B : D < ; 0 ; : B ; D < J :
A

� � # ' 2 F F A < ; 2 D' 1 : K : D < ; 2 D C D B . 2 2 B / 2 A @ : u : : R ; D P % @ @ ; @ < C D E : & 2 E A 3 : D <
@

2 1 2 < J : 1 P A ; B C D E :3 C < : 1 ; C F @ C K C ; F C W F : 0 1 2 3 < J : � ' % H < J : { l c l j æ 2 1 2 < J : 1 2 1 P C D ; O C < ; 2 D @ Ù; K = R 1 ; 2 1 ; < ; O : @ R 2 F F A < ; 2 D R 1 : K : D < ; 2 D C D B P 2 2 B J 2 A @ : u : : R ; D P : 0 0 2 1 < @ W C @ : B 2 DP : 2 P 1 C R J ; E C 1 : C H R 2 < : D < ; C F < 2 ; 3 R 1 2 K : L C < : 1 Ñ A C F ; < N H 0 C E ; F ; < ; : @ 2 1 2 R : 1 C < ; 2 D @ 3 2 @ <; D D : : B 2 0 3 2 B ; 0 ; E C < ; 2 D 2 1 ; 3 R 1 2 K : 3 : D < H C D B h m | j k j r j f l g l o = @ E C R C W ; F ; < ; : @ ÙK = C B B 1 : @ @ : @ R 2 F F A < ; 2 D R 1 : K : D < ; 2 D C D B P 2 2 B J 2 A @ : u : : R ; D P R 1 ; 2 1 ; < ; : @ ÙK ; = ; D E F A B : @ C D : 3 R F 2 N : : R 2 F F A < ; 2 D R 1 : K : D < ; 2 D C D B P 2 2 B J 2 A @ : u : : R ; D P < 1 C ; D ; D PR 1 2 P 1 C 3 C D B : D @ A 1 : < J C < @ < C 0 0 1 : E : ; K : C D B A < ; F ; O : < 1 C ; D ; D P ÙK ; ; = 1 : Ñ A ; 1 : @ < J ; 1 B R C 1 < N : D < ; < ; : @ R : 1 0 2 1 3 ; D P E 2 D < 1 C E < : B @ : 1 K ; E : @ H ; D E F A B ; D P W A < D 2 <F ; 3 ; < : B < 2 H @ < 1 : : < @ L : : R ; D P H @ D 2 L 1 : 3 2 K C F H F C L D Û P 1 2 A D B @ E C 1 : H : < E = H < 2 3 C u : < J :D : E : @ @ C 1 N E : 1 < ; 0 ; E C < ; 2 D ; D ' C 1 < + * = . Ù C D BK ; ; ; = 1 : Ñ A ; 1 : @ b e f g h g i c d 2 R : 1 C < ; 2 D @ C D B 0 C E ; F ; < ; : @ < J C < L 2 A F B 2 < J : 1 L ; @ : W : @ A W Ø : E < < 2< J : � � # ( A F < ; @ : E < 2 1 . : D : 1 C F ' : 1 3 ; < _ ( # . ' H . ' > > U > > ? ` 0 2 1 ; D B A @ < 1 ; C F@ < 2 1 3 L C < : 1 B ; @ E J C 1 P : @ < 2 R 1 : R C 1 : C D B g b i d j b j f l R 1 2 K ; @ ; 2 D @ ; D < J : # � ( ' < J C <E 2 3 R F N L ; < J ' C 1 < @ + + + = % H - H & H Ò H " C D B , 2 0 < J : ( # . ' = $ J : E 2 K : 1 : B : D < ; < N 3 A @ < C F @ 2R : 1 0 2 1 3 3 2 D ; < 2 1 ; D P C D B 1 : E 2 1 B u : : R ; D P ; D C E E 2 1 B C D E : L ; < J ' C 1 < + * = 2 0 < J : ( # . ' =& ; @ E J C 1 P : 3 2 D ; < 2 1 ; D P 1 : R 2 1 < @ 3 A @ < W : C < < C E J : B < 2 ( # ^ C D D A C F 1 : R 2 1 < = $ J 2 @ :2 R : 1 C < ; 2 D @ 2 1 0 C E ; F ; < ; : @ C 1 : D 2 < 1 : Ñ A ; 1 : B < 2 P C ; D E 2 K : 1 C P : A D B : 1 < J : ( # . ' =� b i d j b j f l c l g m f < J : C W 2 K : D 2 < : B R 1 2 K ; @ ; 2 D @ 2 0 < J : # � ( ' L ; F F : D @ A 1 : < J C < ( � ' ; @3 : < 0 2 1 B ; @ E J C 1 P : @ 0 1 2 3 < J 2 @ : 0 C E ; F ; < ; : @ ÙW = - 2 D @ ; B : 1 C D B ; D E 2 1 R 2 1 C < : E 2 @ < : 0 0 : E < ; K : 1 A D 2 0 0 1 : B A E < ; 2 D < : E J D ; Ñ A : @ C D B P 1 : : D; D 0 1 C @ < 1 A E < A 1 : ; D < J : 1 2 A < ; D : A R P 1 C B : 2 0 < J : : Q ; @ < ; D P @ < 2 1 3 L C < : 1 E 2 D K : N C D E :@ N @ < : 3 @ C D B 3 A D ; E ; R C F R 1 2 R : 1 < ; : @ < 2 < J : ( � ' = # 2 3 : : Q C 3 R F : @ ; D E F A B :1 : R F C E : 3 : D < 2 0 E F 2 @ : B B 1 C ; D C P : L ; < J P 1 C @ @ @ L C F : @ H 1 : R F C E : 3 : D < 2 0 < J : : Q ; @ < ; D P; @ F C D B @ ; D R C 1 u ; D P F 2 < @ L ; < J 1 C ; D P C 1 B : D H 2 1 E A 1 W E A < @ < 2 1 2 A < : < J : 0 F 2 L < J 1 2 A P JW : F 2 L P 1 C B : ; D 0 ; F < 1 C < ; 2 D C 1 : C @ 2 1 2 < J : 1 F 2 L E 2 @ < ; 3 R 1 2 K : 3 : D < @ < J C < R 1 2 K ; B : 1 A D 2 0 0< 1 : C < 3 : D < 2 1 1 : B A E < ; 2 D =E = x j | j d m i ï ð m k f j n d o c e l y m k g q j r � { � a ñ H 1 : E 2 1 B H R : 1 ; 2 B ; E C F F N C @ @ : @ @ C D B 3 2 B ; 0 N C @D : : B : B b j c a e k c p d j t m c d a Ù C D B



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �U U

4 X � � � Ë Ì Ì Ì � \ � � � 9B = # : F : E < C D B ; 3 R F : 3 : D < C R R 1 2 R 1 ; C < : R 2 F F A < ; 2 D R 1 : K : D < ; 2 D C D B P 2 2 B J 2 A @ : u : : R ; D Pü � w a C D B b j c a e k c p d j t m c d a < 2 : D @ A 1 : < J : 1 : B A E < ; 2 D 2 0 C F F w å } a ; D a l m k b n c l j kr g a h y c k t j a < 2 < J : � z w =: = % B 2 R < < : E J D ; Ñ A : @ < 2 1 : B A E : < J : A @ : 2 0 0 : 1 < ; F ; O : 1 @ H R : @ < ; E ; B : @ H C D B J : 1 W ; E ; B : @ H C @L : F F C @ R 2 < : D < ; C F ; 3 R C E < < 2 @ A 1 0 C E : L C < : 1 =Y � 
 ß � � � � 6 Æ 5 X Y � � � � � � � �0 = X � � � � � � � � � � � � � � � � � � ÿ � � � � � � � � � � 0 2 1 � � � � � � ß � � � þ ÿ � � � � � � � � � � � � � _ ( # ^ @ E 2 K : 1 : B0 2 1 S 2 1 3 2 1 : N : C 1 @ 2 D < J : k j i m k l g f t r c l j ` = } m | j k j r j f l g l g j a C 1 : 1 : Ñ A ; 1 : B < 2 1 : R 2 1 < 2 DC F F b e f g h g i c d 2 R : 1 C < ; 2 D @ C D B 0 C E ; F ; < ; : @ L ; < J ; D < J : ; 1 Ø A 1 ; @ B ; E < ; 2 D _ e k p c f g q j r c k j c C D Bc r r g l g m f c d d o r j a g t f c l j r c k j c ` < J C < < J : ; 1 R 1 2 P 1 C 3 ; @ C B B 1 : @ @ ; D P = $ J : h m | j k j r j f l g l o@ J C F F 1 : R 2 1 < C < C 3 ; D ; 3 A 3 2 D < J : ; < : 3 @ W : F 2 L M; = ; D B ; E C < : < J : b e f g h g i c d 2 R : 1 C < ; 2 D @ C D B 0 C E ; F ; < ; : @ < J C < < J : R 2 F F A < ; 2 D R 1 : K : D < ; 2 D C D BP 2 2 B J 2 A @ : u : : R ; D P R 1 2 P 1 C 3 C @ @ : @ @ : B Ù; ; = B : @ E 1 ; W : H ; 0 D 2 < B 2 D : @ 2 C F 1 : C B N H < J : 3 C D C P : 3 : D < R 1 C E < ; E : @ H R 2 F ; E ; : @ C D BR 1 2 E : B A 1 : @ < J C < J C K : W : : D B : K : F 2 R : B H 3 2 B ; 0 ; : B H C D B Û 2 1 ; 3 R F : 3 : D < : B C D B1 : R 2 1 < H C < C 3 ; D ; 3 A 3 H 2 D < J : ; < : 3 @ W : F 2 L < J C < < J : h m | j k j r j f l g l o =a R 2 F F A < ; 2 DR 1 : K : D < ; 2 D C D B P 2 2 B J 2 A @ : u : : R ; D P R 1 2 P 1 C 3 C B B 1 : @ @ : @ B A 1 ; D P < J : 1 : R 2 1 < ; D P N : C 1 M
S

C E 1 : @ 2 0 R C 1 u ; D P F 2 < @ L : R < Ù
S

3 ; F : @ 2 0 @ < 1 : : < @ L : R < Ù
S

D A 3 W : 1 2 0 E C < E J W C @ ; D @ ; D @ R : E < : B C D B H L J : 1 : D : E : @ @ C 1 N H E F : C D : B Ù
S

R 2 @ < E 2 D @ < 1 A E < ; 2 D E 2 D < 1 2 F @ < 2 1 3 L C < : 1 3 C D C P : 3 : D < R 1 C E < ; E : @ ; D @ R : E < : B C D B HL J : 1 : D : E : @ @ C 1 N H E F : C D : B Ù
S

R 2 A D B @ 2 0 R J 2 @ R J 2 1 A @ C R R F ; : B ; D E J : 3 ; E C F 0 : 1 < ; F ; O : 1
S

R 2 A D B @ 2 0 D ; < 1 2 P : D C R R F ; : B ; D E J : 3 ; E C F 0 : 1 < ; F ; O : 1 Ù C D B
S

C E 1 : @ 2 0 R : @ < ; E ; B : @ Û J : 1 W ; E ; B : @ C R R F ; : B =; ; ; = @ < C 0 0 < 1 C ; D ; D P : K : D < @ C D B D A 3 W : 1 2 0 @ < C 0 0 < 1 C ; D : B Ù C D B; K = 1 : R 2 1 < 2 D : 0 0 : E < ; K : D : @ @ 2 0 R 1 2 P 1 C 3 H ü � w C D B b j c a e k c p d j t m c d C @ @ : @ @ 3 : D < = + 0 < J :R 2 F F A < ; 2 D R 1 : K : D < ; 2 D C D B P 2 2 B J 2 A @ : u : : R ; D P R 1 2 P 1 C 3 C B B 1 : @ @ : @ 2 < J : 1 2 R : 1 C < ; 2 D @< J C D L J C < ; @ F ; @ < : B C W 2 K : ; D ' C 1 < * + + + = % = U = C _ ; ; ` H < J : h m | j k j r j f l g l o @ J C F F 1 : R 2 1 < 2 D; < : 3 @ < J C < L ; F F B : 3 2 D @ < 1 C < : R 1 2 P 1 C 3 : 0 0 : E < ; K : D : @ @ =P = ! : R 2 1 < ; D P 0 2 1 � � � � � � � � ß � � � � � þ ÿ � � � � � � � � � � � � � _ ( # ^ @ E 2 K : 1 : B 0 2 1 F : @ @ < J C D S N : C 1 @2 D < J : k j i m k l g f t r c l j ` = } m | j k j r j f l g l g j a C 1 : 1 : Ñ A ; 1 : B < 2 1 : R 2 1 < 2 D C F F b e f g h g i c d2 R : 1 C < ; 2 D @ C D B 0 C E ; F ; < ; : @ L ; < J ; D < J : ; 1 Ø A 1 ; @ B ; E < ; 2 D _ e k p c f g q j r c k j c C D B c r r g l g m f c d d o



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �U G

4 X � � � Ë Ì Ì Ì � \ � � � � � 9r j a g t f c l j r c k j c ` < J C < < J : ; 1 R 1 2 P 1 C 3 ; @ C B B 1 : @ @ ; D P = $ J : h m | j k j r j f l g l o @ J C F F 1 : R 2 1 < C < C3 ; D ; 3 A 3 2 D < J : ; < : 3 @ W : F 2 L M; = � � � � � � � � � � � � ÿ � � � � � � � � � � � � � 8 � � � � � � � � � � � � M- 2 3 R F : < : W N : D B 2 0 � : C 1 � M; B : D < ; 0 N < J : 3 A D ; E ; R C F 2 R : 1 C < ; 2 D @ C D B 0 C E ; F ; < ; : @ < J C < L ; F F W : E 2 D @ ; B : 1 : B 0 2 1; D E F A @ ; 2 D ; D < J : R 2 F F A < ; 2 D R 1 : K : D < ; 2 D C D B P 2 2 B J 2 A @ : u : : R ; D P R 1 2 P 1 C 3 ÙB : @ E 1 ; W : < J : R 2 F F A < ; 2 D R 1 : K : D < ; 2 D C D B P 2 2 B J 2 A @ : u : : R ; D P R 1 2 P 1 C 3 R 1 ; 2 1 ; < ; : @_ P : 2 P 1 C R J ; E C 1 : C H R 2 < : D < ; C F < 2 ; 3 R 1 2 K : L C < : 1 Ñ A C F ; < N Ù 0 C E ; F ; < ; : @ 2 1 2 R : 1 C < ; 2 D @3 2 @ < ; D D : : B 2 0 3 2 B ; 0 ; E C < ; 2 D 2 1 ; 3 R 1 2 K : 3 : D < ` ÙB : @ E 1 ; W : 3 C D C P : 3 : D < R 1 C E < ; E : @ H R 2 F ; E ; : @ H R 1 2 E : B A 1 : @ H : < E = < J C < L ; F F W :B : K : F 2 R : B 2 1 3 2 B ; 0 ; : B Ù; B : D < ; 0 N < J : @ < C 0 0 C D B : Ñ A ; R 3 : D < C K C ; F C W F : Ù+ D ; < ; C < : W N � : C 1 ? Ù E 2 3 R F : < : � : C 1 S MB : @ E 1 ; W : : 3 R F 2 N : : R 2 F F A < ; 2 D R 1 : K : D < ; 2 D C D B P 2 2 B J 2 A @ : u : : R ; D P R 1 2 P 1 C 3< 1 C ; D ; D P R 1 2 P 1 C 3 C D B W : P ; D < 1 C ; D ; D P H 1 : R 2 1 < 2 D D A 3 W : 1 2 0 @ < C 0 0 < 1 C ; D : B Ù- 2 3 R F : < : W N : D B 2 0 � : C 1 S MB : @ E 1 ; R < ; 2 D 2 0 B : K : F 2 R : B 3 C D C P : 3 : D < R 1 C E < ; E : @ =; ; = � � � � � � � � � � � � � � � � � � � ÿ � � � � � � � � � � C @ @ : < 0 2 1 < J ; D ' C 1 < * + + + = % = U _ B ` C W 2 K : =- 2 3 3 : D E : g b i d j b j f l c l g m f 1 : R 2 1 < ; D P C 0 < : 1 < J 1 : : N : C 1 r j | j d m i b j f l R : 1 3 ; < =� b i d j b j f l c l g m f 1 : R 2 1 < ; D P 3 C N W : P ; D : C 1 F ; : 1 ; 0 g b i d j b j f l c l g m f W : P ; D @ B A 1 ; D Pr j | j d m i b j f l R : 1 ; 2 B =



� � � � � � � � � � 	 
 � � � � � 
 � � � � 
 � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �U I
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4 X � � � Ì � � 9
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C. Pathogen Impaired Watershed MS4s  (Mapped in Appendix 6, 7 and 9)  $ C W F : + Ô = - ' 2 F F A < C D < , 2 C B ! : B A E < ; 2 D C D B $ ; 3 : < C W F : 0 2 1 ' C < J 2 P : D + 3 R C ; 1 : B � C < : 1 @ J : B+ 3 R 1 2 K : 3 : D < # < 1 C < : P N % 1 : C @G H I J K L M J N G H I J K L M J NO P Q K R S J P J T IU I K H I J V WX J H N Y Z T J [ J I K R \ Z I ] Y H TU ^ _ P Z L L Z R TX J H N Y Z T J ] R Y Y ^ I H T I ` R H N[ J N ^ a I Z R Tb G H L I J ` R H Nc Y Y R a H I Z R T d e ] R Y Y ^ I H T I` R H N[ J N ^ a I Z R TX J H N Y Z T Jf ^ N N L ] R T N g h i j h k j l h k m h n j m h j l h k l o k h n j m h j l h l lU I Z K Y Z T V p K J J q g h i j h k j l h k m h n j m h j l h k l l r h n j m h j l h l ls R t T u v R a q J W p K J J q L g h i j h k j l h k m h n j m h j l h k l w o h n j m h j l h l lx R R L J p K J J q g h i j h k j l h k m h n j m h j l h k l w h h n j m h j l h l ly H L M H P R P ^ a q ] R T N z { R T Jy ] k g h i j h k j l h k m h n j m h j l h k l w w h n j m h j l h l ly H L M H P R P ^ a q ] R T N z { R T Jy ] l g h i j h k j l h k m h n j m h j l h k l | m h n j m h j l h l l[ Z a M P R T N p K J J q g h i j h k j l h k m h n j m h j l h k l w k h n j m h j l h l lX J J Q y R Y J p K J J q g h i j h k j l h k m h n j m h j l h k l l n h n j m h j l h l lv H P J L p K J J q g h i j h k j l h k m h n j m h j l h k l i k h n j m h j l h l l} Y H T N J K L f H W h i j h k j l h k k h m j h n j l h k k n r h m j h n j l h l k[ J J S J L f H W h i j h k j l h k k h m j h n j l h k k n w h m j h n j l h l kU J _ R T H a p K J J q h i j h k j l h k k h m j h n j l h k k i r h m j h n j l h l k~ R K I M U J H y H K _ R K z { R T J ~ U y k h i j h k j l h k k h m j h n j l h k k n w h m j h n j l h l k~ R K I M U J H y H K _ R K z { R T J ~ U y l h i j h k j l h k k h m j h n j l h k k o l h m j h n j l h l k~ R K I M U J H y H K _ R K z { R T J ~ U y m h i j h k j l h k k h m j h n j l h k k n n h m j h n j l h l k~ R K I M U J H y H K _ R K z { R T J ~ U y i h i j h k j l h k k h m j h n j l h k k w | h m j h n j l h l kG R R Y J W ] R T N h i j h k j l h k k h m j h n j l h k k n w h m j h n j l h l k~ R W H a p K J J q z { R T J ~ p k h i j h k j l h k k h m j h n j l h k k o | h m j h n j l h l kU H V y H K _ R K z { R T J U y l g h i j h k j l h k m h n j m h j l h k l i h h n j m h j l h l l~ R K I M t J L I p K J J q g h i j h k j l h k m h n j m h j l h k l w o h n j m h j l h l lc a H _ R T H a y H K _ R K z { R T J c y l g h i j h k j l h k m h n j m h j l h k l | l h n j m h j l h l lc a H _ R T H a y H K _ R K z { R T J c y m g h i j h k j l h k m h n j m h j l h k l r i h n j m h j l h l lc a H _ R T H a y H K _ R K z { R T J c y | g h i j h k j l h k m h n j m h j l h k l r k h n j m h j l h l lc a H _ R T H a y H K _ R K z { R T J c y i g h i j h k j l h k m h n j m h j l h k l r w h n j m h j l h l l� R T I H ^ q ` H q J z { R T J ` � k g h i j h k j l h k m h n j m h j l h k l i l h n j m h j l h l l� R T I H ^ q ` H q J z { R T J ` � l g h i j h k j l h k m h n j m h j l h k l i l h n j m h j l h l l� R T I H ^ q ` H q J z { R T J ` � m g h i j h k j l h k m h n j m h j l h k l | r h n j m h j l h l l` Z I I Y J U J _ R T H a p K J J q h i j h k j l h k k h m j h n j l h k k w h h m j h n j l h l k� W L I J K f H W b y H K _ R K l e h i j h k j l h k k h m j h n j l h k k l h h m j h n j l h l k� W L I J K f H W b y H K _ R K m e h i j h k j l h k k h m j h n j l h k k n h h m j h n j l h l k� % B B ; < ; 2 D C F F N & : @ ; P D C < : B % 1 : C
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Part X. ACRONYMS AND DEFINITIONS 
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APPENDICES 
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APPENDIX 2: IMPAIRED SEGMENTS AND PRIMARY POLLUTANTS OF CONCERN 

COUNTY WATERBODY NAME POLLUTANT 

Albany Ann Lee (Shakers) Pond, Stump Pond phosphorus 

Albany Basic Creek Reservoir phosphorus 

Bronx Van Cortlandt Lake phosphorus 

Bronx Bronx River, Lower pathogens 

Bronx Bronx River, Lower floatables 

Bronx Bronx River, Middle, and tribs pathogens 

Bronx Bronx River, Middle, and tribs floatables 

Bronx Westchester Creek floatables 

Bronx Hutchinson River, Lower, and tribs floatables 

Broome Susquehanna River, Lower, Main Stem pathogens 

Broome Whitney Point Lake/Reservoir phosphorus 

Broome Park Creek and tribs pathogens 

Broome Beaver Lake phosphorus 

Broome White Birch Lake phosphorus 

Cayuga Little Sodus Bay phosphorus 

Cayuga Owasco Lake pathogens 

Cayuga, Tompkins Owasco Inlet, Upper, and tribs phosphorus 

Chautauqua Lake Erie (Dunkirk Harbor) pathogens 

Chautauqua Chadakoin River and tribs phosphorus 

Chautauqua Chautauqua Lake, South phosphorus 

Chautauqua Chautauqua Lake, North phosphorus 

Chautauqua Bear Lake phosphorus 

Chautauqua Lower Cassadaga Lake phosphorus 

Chautauqua Middle Cassadaga Lake phosphorus 

Chautauqua Findley Lake phosphorus 

Chenango Unadilla River, Lower, Main Stem pathogens

Clinton Lake Champlain, Main Lake, North phosphorus 

Clinton Lake Champlain, Main Lake, Middle phosphorus 

Clinton Great Chazy River, Lower, Main Stem silt/sediment 

Columbia Robinson Pond phosphorus 

Columbia Kinderhook Lake phosphorus 

Delaware Cannonsville Reservoir phosphorus

Dutchess Hillside Lake phosphorus

Dutchess Wappinger Lakes phosphorus 

Dutchess Wappinger Lakes silt/sediment 

Dutchess Fall Kill and tribs phosphorus 

Dutchess Rudd Pond phosphorus 

Erie Ellicott Creek, Lower, and tribs phosphorus

Erie Ellicott Creek, Lower, and tribs silt/sediment 
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COUNTY WATERBODY NAME POLLUTANT 

Erie Ransom Creek, Lower, and tribs pathogens 

Erie Ransom Creek, Upper, and tribs pathogens 

Erie Beeman Creek and tribs phosphorus 

Erie Beeman Creek and tribs pathogens 

Erie Murder Creek, Lower, and tribs phosphorus 

Erie Murder Creek, Lower, and tribs pathogens 

Erie Two Mile Creek and tribs pathogens 

Erie Two Mile Creek and tribs floatables 

Erie Scajaquada Creek, Lower, and tribs floatables 

Erie Scajaquada Creek, Lower, and tribs pathogens 

Erie South Branch Smoke Cr, Lower, and tribs phosphorus 

Erie South Branch Smoke Cr, Lower, and tribs silt/sediment 

Erie Rush Creek and tribs pathogens 

Erie Rush Creek and tribs phosphorus 

Erie Little Sister Creek, Lower, and tribs phosphorus 

Erie Little Sister Creek, Lower, and tribs pathogens 

Essex Lake Champlain, Main Lake, South phosphorus 

Essex Lake Champlain, South Lake phosphorus 

Genesee Tonawanda Creek, Middle, Main Stem phosphorus 

Genesee Tonawanda Creek, Middle, Main Stem silt/sediment 

Genesee Tonawanda Creek, Upper, and minor tribs silt/sediment 

Genesee Bowen Brook and tribs phosphorus 

Genesee Little Tonawanda Creek, Lower, and tribs silt/sediment 

Genesee Oak Orchard Cr, Upper, and tribs phosphorus 

Genesee Black Creek, Upper, and minor tribs phosphorus 

Genesee Bigelow Creek and tribs phosphorus 

Greene Schoharie Reservoir silt/sediment 

Greene Shingle Kill and tribs pathogens 

Greene Sleepy Hollow Lake silt/sediment 

Herkimer Unadilla River, Middle, and minor tribs pathogens

Herkimer Mohawk River, Main Stem pathogens 

Herkimer Mohawk River, Main Stem floatables 

Herkimer Steele Creek tribs phosphorus 

Herkimer Steele Creek tribs silt/sediment 

Jefferson Moon Lake phosphorus 

Kings Coney Island Creek pathogens 

Kings Coney Island Creek floatables 

Kings Gowanus Canal floatables 

Kings Hendrix Creek nitrogen 

Kings Hendrix Creek pathogens 

Kings Hendrix Creek floatables 

Kings Paerdegat Basin floatables 
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COUNTY WATERBODY NAME POLLUTANT 

Kings Mill Basin and tidal tribs floatables

Lewis Beaver River, Lower, and tribs pathogens 

Lewis Beaver River, Lower, and tribs floatables 

Lewis Mill Creek/South Branch, and tribs phosphorus

Lewis Mill Creek/South Branch, and tribs pathogens

Livingston Conesus Lake phosphorus 

Livingston Jaycox Creek and tribs phosphorus 

Livingston Jaycox Creek and tribs silt/sediment 

Livingston Mill Creek and minor tribs silt/sediment 

Madison Canastota Creek, Lower, and tribs pathogens 

Monroe Rochester Embayment - West pathogens 

Monroe Mill Creek and tribs phosphorus

Monroe Mill Creek and tribs pathogens

Monroe Shipbuilders Creek and tribs phosphorus 

Monroe Shipbuilders Creek and tribs pathogens 

Monroe Minor Tribs to Irondequoit Bay phosphorus 

Monroe Minor Tribs to Irondequoit Bay pathogens 

Monroe Thomas Creek/White Brook and tribs phosphorus 

Monroe Buck Pond phosphorus 

Monroe Long Pond phosphorus 

Monroe Cranberry Pond phosphorus 

Monroe Genesee River, Lower, Main Stem phosphorus 

Monroe Genesee River, Lower, Main Stem pathogens 

Monroe Genesee River, Lower, Main Stem silt/sediment 

Monroe Genesee River, Middle, Main Stem phosphorus 

Monroe Black Creek, Lower, and minor tribs phosphorus 

Nassau Long Island Sound, Nassau County 
W

pathogens 

Nassau Long Island Sound, Nassau County 
W

nitrogen 

Nassau Manhasset Bay, and tidal tribs pathogens 

Nassau Manhasset Bay, and tidal tribs pathogens 

Nassau Hempstead Harbor, south, and tidal tribs pathogens 

Nassau Glen Cove Creek, Lower, and tribs pathogens 

Nassau Glen Cove Creek, Lower, and tribs silt/sediment 

Nassau Dosoris Pond pathogens 

Nassau Mill Neck Creek and tidal tribs pathogens

Nassau South Oyster Bay pathogens 

Nassau East Bay pathogens 

Nassau LI Tribs (fresh) to East Bay phosphorus 

Nassau LI Tribs (fresh) to East Bay silt/sediment 

Nassau Middle Bay pathogens 

Nassau East Rockaway Inlet pathogens 

Nassau Reynolds Channel, east pathogens 
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COUNTY WATERBODY NAME POLLUTANT 

Nassau East Meadow Brook, Upper, and tribs silt/sediment 

Nassau Hempstead Bay Nitrogen 

Nassau Hempstead Bay pathogens 

Nassau Hempstead Lake phosphorus 

Nassau Grant Park Pond phosphorus 

Nassau Woodmere Channel pathogens 

New York East River, Lower floatables 

New York Harlem River floatables 

Niagara Bergholtz Creek and tribs phosphorus 

Niagara Bergholtz Creek and tribs pathogens 

Oneida Utica Harbor pathogens 

Oneida Utica Harbor floatables 

Oneida Mohawk River, Main Stem pathogens 

Oneida Mohawk River, Main Stem floatables 

Oneida Mohawk River, Main Stem pathogens 

Oneida Mohawk River, Main Stem floatables 

Oneida Ballou, Nail Creeks and tribs phosphorus 

Oneida Ninemile Creek, Lower, and tribs pathogens 

Onondaga Limestone Creek, Lower, and minor tribs pathogens 

Onondaga Seneca River, Lower, Main Stem pathogens 

Onondaga Onondaga Lake, northern end phosphorus 

Onondaga Onondaga Lake, southern end pathogens 

Onondaga Onondaga Lake, southern end phosphorus 

Onondaga Minor Tribs to Onondaga Lake phosphorus 

Onondaga Minor Tribs to Onondaga Lake pathogens 

Onondaga Bloody Brook and tribs pathogens 

Onondaga Ley Creek and tribs pathogens 

Onondaga Ley Creek and tribs phosphorus 

Onondaga Onondaga Creek, Lower, and tribs phosphorus 

Onondaga Onondaga Creek, Lower, and tribs pathogens 

Onondaga Onondaga Creek, Middle, and tribs silt/sediment 

Onondaga Onondaga Creek, Middle, and tribs phosphorus 

Onondaga Onondaga Creek, Middle, and tribs pathogens 

Onondaga Onondaga Creek, Upper, and minor tribs silt/sediment 

Onondaga Harbor Brook, Lower, and tribs phosphorus 

Onondaga Harbor Brook, Lower, and tribs pathogens 

Onondaga Ninemile Creek, Lower, and tribs phosphorus 

Onondaga Ninemile Creek, Lower, and tribs pathogens 

Ontario Hemlock Lake Outlet and minor tribs phosphorus 

Ontario Hemlock Lake Outlet and minor tribs pathogens 

Ontario Honeoye Lake phosphorus 

Ontario Great Brook and minor tribs phosphorus 
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COUNTY WATERBODY NAME POLLUTANT 

Ontario Great Brook and minor tribs silt/sediment 

Orange Greenwood Lake phosphorus 

Oswego Lake Neatahwanta phosphorus 

Otsego Susquehanna River, Main Stem pathogens 

Putnam Croton Falls Reservoir phosphorus 

Putnam West Branch Reservoir phosphorus 

Putnam Boyd Corners Reservoir phosphorus 

Putnam Middle Branch Reservoir phosphorus 

Putnam Lake Carmel phosphorus 

Putnam Diverting Reservoir phosphorus 

Putnam East Branch Reservoir phosphorus 

Putnam Bog Brook Reservoir phosphorus 

Putnam Oscawana Lake phosphorus 

Queens Newtown Creek and tidal tribs floatables 

Queens East River, Upper floatables 

Queens East River, Upper floatables 

Queens Flushing Creek/Bay nitrogen 

Queens Flushing Creek/Bay floatables 

Queens Little Neck Bay pathogens 

Queens Alley Creek/Little Neck Bay Trib floatables 

Queens Jamaica Bay, Eastern, and tribs 
(Q )

nitrogen 

Queens Jamaica Bay, Eastern, and tribs 
(Q )

pathogens 

Queens Jamaica Bay, Eastern, and tribs 
(Q )

floatables 

Queens Thurston Basin floatables 

Queens Bergen Basin Nitrogen 

Queens Bergen Basin pathogens 

Queens Bergen Basin floatables 

Queens Shellbank Basin nitrogen 

Queens Spring Creek and tribs pathogens 

Queens Spring Creek and tribs floatables 

Rensselaer Snyders Lake phosphorus 

Richmond Raritan Bay (Class SA) pathogens 

Richmond Arthur Kill (Class I) and minor tribs floatables 

Richmond Newark Bay floatables 

Richmond Kill Van Kull floatables

Richmond Grasmere, Arbutus and Wolfes Lakes phosphorus 

Saratoga Dwaas Kill and tribs Phosphorus 

Saratoga Dwaas Kill and tribs silt/sediment 

Saratoga Schuyler Creek and tribs phosphorus 

Saratoga Schuyler Creek and tribs pathogens 

Saratoga Lake Lonely phosphorus 

Saratoga Tribs to Lake Lonely Phosphorus 
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COUNTY WATERBODY NAME POLLUTANT 

Saratoga Tribs to Lake Lonely pathogens 

Schenectady Collins Lake phosphorus

Schoharie Cobleskill Creek, Lower, and tribs pathogens 

Schoharie Engleville Pond phosphorus

Schoharie Summit Lake phosphorus 

St.Lawrence Black Lake Outlet/Black Lake phosphorus 

Steuben Lake Salubria phosphorus 

Steuben Smith Pond phosphorus 

Suffolk Millers Pond phosphorus

Suffolk Stony Brook Harbor and West Meadow 
C k

pathogens 

Suffolk Port Jefferson Harbor, North, and tribs pathogens 

Suffolk Conscience Bay and tidal tribs pathogens 

Suffolk Beach/Island Ponds, Fishers Island pathogens 

Suffolk Dering Harbor pathogens 

Suffolk Tidal Tribs to Gr Peconic Bay, Northshr pathogens 

Suffolk Mattituck (Marratooka) Pond phosphorus 

Suffolk Mattituck (Marratooka) Pond pathogens 

Suffolk Flanders Bay, West/Lower Sawmill 
C k

nitrogen 

Suffolk Meetinghouse/Terrys Creeks and tribs nitrogen 

Suffolk Meetinghouse/Terrys Creeks and tribs pathogens 

Suffolk Peconic River, Lower, and tidal tribs nitrogen 

Suffolk Peconic River, Lower, and tidal tribs pathogens 

Suffolk Scallop Pond pathogens 

Suffolk Oyster Pond/Lake Munchogue pathogens 

Suffolk Phillips Creek, Lower, and tidal tribs pathogens

Suffolk Quogue Canal pathogens 

Suffolk Forge River, Lower and Cove pathogens 

Suffolk Tidal tribs to West Moriches Bay Nitrogen

Suffolk Tidal tribs to West Moriches Bay pathogens 

Suffolk Canaan Lake silt/sediment 

Suffolk Canaan Lake phosphorus 

Suffolk Nicoll Bay pathogens 

Suffolk Lake Ronkonkoma phosphorus 

Suffolk Lake Ronkonkoma pathogens 

Suffolk Great Cove pathogens 

Tompkins Cayuga Lake, Southern End phosphorus 

Tompkins Cayuga Lake, Southern End silt/sediment 

Tompkins Cayuga Lake, Southern End pathogens 

Ulster Ashokan Reservoir silt/sediment 

Ulster Esopus Creek, Upper, and minor tribs silt/sediment 

Warren Lake George silt/sediment 

Warren Tribs to L.George, Village of L George silt/sediment 
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COUNTY WATERBODY NAME POLLUTANT 

Warren Huddle/Finkle Brooks and tribs silt/sediment 

Warren Indian Brook and tribs silt/sediment 

Warren Hague Brook and tribs silt/sediment 

Washington Lake Champlain, South Bay phosphorus 

Washington Tribs to L.George, East Shore silt/sediment 

Washington Cossayuna Lake phosphorus 

Wayne Blind Sodus Bay phosphorus 

Wayne Port Bay phosphorus 

Westchester Saw Mill River, Lower, and tribs floatables 

Westchester New Croton Reservoir phosphorus 

Westchester Upper New Croton/Muscoot Reservoir phosphorus 

Westchester Amawalk Reservoir phosphorus 

Westchester Lake Lincolndale phosphorus 

Westchester Peach Lake pathogens 

Westchester Peach Lake phosphorus 

Westchester Titicus Reservoir phosphorus 

Westchester Cross River Reservoir phosphorus 

Westchester Lake Meahaugh phosphorus 

Westchester Bronx River, Upper, and tribs pathogens 

Westchester New Rochelle Harbor pathogens 

Westchester New Rochelle Harbor floatables 

Westchester Long Island Sound, Westchester Co 
W

pathogens 

Westchester Long Island Sound, Westchester Co 
W

nitrogen 

Westchester Larchmont Harbor pathogens 

Westchester Larchmont Harbor floatables 

Westchester Hutchinson River, Middle, and tribs pathogens 

Westchester Mamaroneck Harbor pathogens 

Westchester Mamaroneck Harbor floatables 

Westchester Mamaroneck River, Lower silt/sediment 

Westchester Mamaroneck River, Upper, and minor 
ib

silt/sediment 

Westchester Sheldrake River and tribs phosphorus 

Westchester Sheldrake River and tribs silt/sediment 

Westchester Milton Harbor pathogens 

Westchester Milton Harbor floatables 

Westchester Blind Brook, Lower silt/sediment 

Westchester Blind Brook, Upper, and tribs silt/sediment 

Westchester Port Chester Harbor pathogens 

Westchester Port Chester Harbor floatables 

Westchester Byram River, Lower pathogens 

Wyoming Java Lake phosphorus 

Wyoming Silver Lake phosphorus 
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COUNTY WATERBODY POLLUTANT 

Oneida  Mohawk River, Main Stem Copper
Westchester Hutchinson River, Middle and tribs
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APPENDIX 3: NEW YORK CITY WATERSHED EAST OF THE HUDSON RIVER 

WATERSHED MAP 
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APPENDIX 4: ONONDAGA LAKE WATERSHED MAP
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APPENDIX 5: GREENWOOD LAKE WATERSHED MAP 
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APPENDIX 6: OYSTER BAY WATERSHED MAP 

Ó Ô Õ Ö × Ø í Ú Û Ü Ø × Ø Ý Ö Ô × Ø Þ Ø ß à á â ã ä å à Ø × á Ü Ø æ Ô Þ ç × â è Ø Þ Ø ß à á à × å à Ø Õ Ô Ø á å ç ç é ê à â à Ü Ø á Ø ä Ø × á Ü Ø æ áä Ô à Ü Ô ß à Ü Ø á Ü å æ Ø æ å × Ø å á Ú



î ï ð ñ î òó ôó õ ö ÷ ïó õ ø ù ú ûü õ î ú ü õ ø ý ö úó õ ð ùþ ÿ � ö õ �ó û õ ü ø � î �þ� ò ï � � � � � �� � 	
APPENDIX 7: PECONIC ESTUARY PATHOGEN WATERSHED MAP
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APPENDIX 8: PECONIC ESTUARY NITROGEN WATERSHED MAP 
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APPENDIX 9: THE 27 LONG ISLAND SHELLFISHING IMPAIRED EMBAYMENT MAP
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APPENDIX 10: LAKE OSCAWANA WATERSHED MAP 
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Audit Agenda



Tentative Agenda for MS4 Program Audit  

Broome Community College, New York 

April 24� 25, 2012 

Day Time 
Team 1 

Program/Agenda Item 
Team 2 

Program/Agenda Item 

Tuesday, 
April 24, 

2012 

8:00 am -  

8:30 am 
Kick-off Meeting & Program Management Overview (Office) 

8:30 am - 

10:00 am 
Illicit Discharge Detection and Elimination (Office)  

10:00 am - 

12:00 pm 

Pollution Prevention/Good Housekeeping for Municipal Operations�
including Planning of Field Logistics for Tuesday Afternoon (Office) 

12:00 pm - 

1:00 pm 
Lunch Break  

1:00 pm - 

3:00 pm Pollution Prevention/Good 

Housekeeping for Municipal 

Operations (Field) 

Construction Site Stormwater Runoff 

Control (Office) 

3:00 pm - 

4:30 pm 

Post-Construction Stormwater  

Management (Office) 

4:30 pm - 

5:00 pm 
Recap and Logistics Planning for Wednesday 

Wednesday, 
April 25, 

2012 

8:00 am -  

9:00 am Illicit Discharge Detection and 

Elimination (Field) 

Construction Site Stormwater Runoff 

Control / Post-Construction 

Stormwater Management (Field) 9:00 am - 

12:00 pm 

12:00 pm - 

1:00 pm 
Lunch Break 

1:00 pm - 

3:00 pm 
Open Period for Additional Activities

1
 (Tentative time slot) 

3:00 pm - 

3:30 pm 
Internal Discussion

2
 

3:30 pm - 

4:30 pm 
Closing Conference

3
 (Tentative time slot) 

 

                                                 
1
 Open Period for Additional Activities �  Will be decided by the auditors during the audit activity in collaboration with College staff.  

2 Internal Discussion �  Time for auditors to arrange notes and prepare information to be discussed with the College at the Closing Conference.  College 
participation is not expected. 
3 The College is encouraged to invite representatives from all applicable organizational divisions/departments. 
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Exhibit 1 

EPA Records Request 

 



Item No. Document(s) Requested
Document Provided

(please select Yes/No)

Formal Title(s) of Document(s) Provided 

and Date/Version 

Department Responsible for 

Document(s)

Web Link to Document(s) Provided

(Yes/No; please provide web address 

information)

Additional Information Regarding Requested Item 

(Comments/Notes)

1
Current Stormwater Management Program 

(SWMP) Plan

2
MS4 Annual Report (most recent Reporting 

Year)

3
Municipal Compliance Certification (MCC; 

most recent Reporting Year)

4

Program organizational chart and/or a 

description of the departments and personnel 

involved in the implementation of your MS4 

program and their responsibilities

5

Map of the permitted area and receiving waters, 

basins, and segments, including any TMDL or 

303(d) listed waters

6

Any formal agreements with other entities or 

local governments for implementation of your 

MS4 programs (e.g., memoranda of 

understanding)

Item No. Document(s) Requested
Document Provided

(please select Yes/No)

Formal Title(s) of Document(s) Provided 

and Date/Version 

Department Responsible for 

Document(s)

Web Link to Document(s) Provided

(Yes/No; please provide web address 

information)

Additional Information Regarding Requested Item 

(Comments/Notes)

7
Regulatory mechanism(s) prohibiting non-

stormwater discharges to the MS4

8

Written directive from person authorized to sign 

NOI stating regulatory mechanisms must be 

used and describing positions responsible for 

compliance

9
Procedures for receiving and investigating 

public/employee complaints

10

Inventory of reported incidents of illicit 

discharges/connections/spills and resolution 

(most recent Reporting Year)

11

Employee/maintenance personnel training 

records and syllabus pertaining to IDDE (most 

recent Reporting Year)

12

At time of audit, provide onsite demonstration o

storm drain system mapping tools. Emphasize 

layers/mapping that informs the MS4 program 

activities (e.g., storm drain system, structural 

controls, outfalls, receiving waters, etc.)

13
Priority list of risk areas in the storm drain 

system (most recent Reporting Year)

14

Documentation of Outfall Reconnaissance 

Inventory including records of outfall 

inspections/dry weather field screening and 

monitoring (most recent Reporting Year)

15
Written procedures for field screening outfalls 

and procedures for IDDE

16

Example/case file of an illicit discharge incident 

where enforcement was used (ideally full extent 

of enforcement authority)
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Program Management/Kick-off Meeting

Illicit Discharge Detection and Elimination (IDDE)

Please Provide a Description of the Departments/Divisions Involved in Program Element and Brief Description of Responsibilities:
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Item No. Document(s) Requested
Document Provided 

(please select Yes/No)

Formal Title(s) of Document(s) Provided 

and Date/Version 

Department Responsible for 

Document(s)

Web Link to Document(s) Provided

(Yes/No; please provide web address 

information)

Additional Information Regarding Requested Item 

(Comments/Notes)

17

Map/inventory of College facilities and 

properties within the permitted area (e.g., road 

maintenance facilities, stockpile sites, storage 

and material handling areas, etc.) 

18

Example Facility Stormwater Pollution 

Prevention Plan (SWPPP) document—EPA 

Audit Team may select additional sites at the 

time of the audit

19

Operational BMPs developed to reduce 

stormwater pollution from College facilities and 

activities

20

Documentation of Self-Assessment of all 

College operations and facilities (current Permit 

term)

21

Records of College facility inspections 

conducted for stormwater purposes (most recent

Reporting Year)—EPA Audit Team may select 

specific sites at the time of the audit

22

Examples where runoff reduction techniques 

and green infrastructure were incorporated into 

the upgrade of existing stormwater conveyance 

systems or College properties

23

Procedures for ensuring contracted services 

provided to the College are conducted in 

accordance with permit requirements (e.g., 

example contract)

24

Standard operating procedures (SOPs) for 

inspection and cleaning of the storm drain 

system (include checklists used in the field)

25
Procedures for the proper disposal of waste 

materials removed from the MS4

26

Employee/maintenance personnel training plan, 

records, and syllabus pertaining to pollution 

prevention/good housekeeping (most recent 

Reporting Year)

Pollution Prevention/Good Housekeeping for Municipal Operations

Please Provide a Description of the Departments/Divisions Involved in Program Element and Brief Description of Responsibilities:

Example: Public Works Engineering Manager - Responsible for facility pollution prevention plan development and oversight.
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Item No. Document(s) Requested
Document Provided 

(please select Yes/No)

Formal Title(s) of Document(s) Provided 

and Date/Version 

Department Responsible for 

Document(s)

Web Link to Document(s) Provided

(Yes/No; please provide web address 

information)

Additional Information Regarding Requested Item 

(Comments/Notes)

27

All construction-related regulatory mechanisms 

pertaining to erosion, sediment, and waste 

control

28

Written directive from person authorized to sign 

NOI stating regulatory mechanisms must be 

used and describing positions responsible for 

compliance

29 Construction BMP Manual

30

Map/inventory of current active construction 

sites in the permitted area showing location 

(differentiating College sponsored from private 

projects)

31

Construction inspection records (most recent 

Reporting Year)—EPA Audit Team will select 

specific sites at the time of the audit

32

Procedures for receipt and follow up on 

complaints or other information submitted by the

public regarding construction sites (include 

example of actual complaint call documentation 

and resolution) 

33

Example/case file of a construction site issue 

where enforcement of regulatory mechanism 

was used (ideally full extent of enforcement 

authority)

34

Documentation of education / training for 

construction site owner/operators, design 

engineers, College staff, and other individuals to 

whom the construction stormwater requirements

apply

Construction Site Stormwater Runoff Control

Please Provide a Description of the Departments/Divisions Involved in Program Element and Brief Description of Responsibilities:

Example: Development Review Division - Develop erosion and sediment/stormwater control standards. Staff conduct inspections and day-to-day oversight of private projects during earth disturbance activities. 
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Item No. Document(s) Requested
Document Provided 

(please select Yes/No)

Formal Title(s) of Document(s) Provided 

and Date/Version 

Department Responsible for 

Document(s)

Web Link to Document(s) Provided

(Yes/No; please provide web address 

information)

Additional Information Regarding Requested Item 

(Comments/Notes)

35

All post-construction related regulatory 

mechanisms pertaining to post-construction 

runoff controls for new development and re-

development projects 

36

Written directive from person authorized to sign 

NOI stating regulatory mechanisms must be 

used and describing positions responsible for 

compliance

37 Design manual for post-construction control

38

Map/inventory of post-construction stormwater 

management practices within the College’s 

jurisdiction

39

Procedures for post-construction stormwater 

management practice inspection and 

enforcement (including applicable checklists)

40

Records of inspections of post-construction 

stormwater management practices (most recent 

Reporting Year)

41

Records of maintenance for post-construction 

stormwater management practices (most recent 

Reporting Year)

42

Documentation of training for College staff that 

conduct post-construction stormwater 

management practice inspections

Post-Construction Stormwater Management 

Please Provide a Description of the Departments/Divisions Involved in Program Element and Brief Description of Responsibilities:

Example: Development Review Division -  Oversees post-construction program element. Staff conduct reviews of site plans for post-construction controls, conduct inspections, and ensure long-term O&M of post-construction controls. 
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Item No.
Department Responsible for 

Document
Web Link to Document Provided

Additional Information Regarding Document Provided 

(Comments/Notes)

In Addition to the Numbered Items Requested Above: Provide Any Other Documents or Tools You Believe Demonstrate Program Development and Structure.

Formal Title of Document Provided (including Date/Version)
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MS4 Program Compliance Audit  
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Exhibit 2 

Storm Drain Inspection Lists for March 2012 
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Appendix E 

Photograph Log 



MS4 Program Compliance Audit  

Broome Community College � Binghamton, New York 

 

 

Audit Dates: April 24 � 25, 2012  

 
 

Photograph 1.   Campus Services Facility �  View of salt storage building. Note salt 

beyond the covered containment area.   

 

 

 
 

Photograph 2.   Campus Services Facility �  Additional view of the salt storage 

building with salt outside of the covered structure. 
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MS4 Program Compliance Audit  

Broome Community College � Binghamton, New York 

 

 

Audit Dates: April 24 � 25, 2012  

 
 

Photograph 3.   Campus Services Facility �  View of storm drain inlet located 

downgradient of the salt storage building. 

 

 

 
 

Photograph 4.   Campus Services Facility �  View of gravel parking lot where the 

Town of Dickinson disposes street sweeping waste materials. 
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MS4 Program Compliance Audit  

Broome Community College � Binghamton, New York 

 

 

Audit Dates: April 24 � 25, 2012  

 
 

Photograph 5.   Campus Services Facility �  View of drainage ditch and Outfall No. 1 

located adjacent to the gravel parking lot shown in Photograph 4. 

 

 

 
 

Photograph 6.   Campus Services Facility �  Close-up view of waste material pile 

identified in Photograph 5.  
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MS4 Program Compliance Audit  

Broome Community College � Binghamton, New York 

 

 

Audit Dates: April 24 � 25, 2012  

 
 

Photograph 7.   Campus Services Facility �  View of unnamed drainage to Chenango 

River.  

 


